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1. SUMMARY

The major environmental impacts and adverse effects discussed in this environmental impact
statement (EIS) are those which would result from implementation of the regulations

for enacting the coal and alternate fuels use program which has been authorized by the Power-
plant and Industrial Fuel Use Act of 1978 (FUA) Pub. L. 95-620. This impact statement deals
with overall program and regional impacts rather than site-specific impacts and is predicated
on the assumption that coal will be the primary fuel substituted for o0il and natural gas in the
short term (until 1990). Site-specific environmental impacts will be addressed in subsequent
NEPA compliance documents, for exemption petitions and by other federal, state, and local
permitting agencies.

1.1 BRIEF DESCRIPTION OF PROPOSED ACTION

The proposed action is the issuance of regulations to implement the FUA, a Congressionally man-
dated program prohibiting the construction of new powerplants without the capability for utiliza-
tion of coal or alternate fuels and prohibiting the use of natural gas or petroleum as the primary
energy source in new powerplants and MFBI boilers. The FUA also restricts, through mandatory and
discretionary prohibitions, the use of natural gas and petroleum as primary energy sources in
existing powerplants and Major Fuel Burning Installations (MFBIs). The Department of Energy (DOE)
may grant exemptions from these prohibitions to burn 0il or natural gas.

The FUA affects single units of MFBIs and powerplants with a fuel input heat rate of 100 million
Btu's per hour or greater or an aggregate heat input rate for two or more units of 250 million
Btu's per hour or greater.

1.2 ENERGY IMPACTS OF THE EVALUATION

The impacts of the program were assessed and modeled on the basis that a maximum number of
facilities would be designed for or would convert to coal or an alternate fuel. The number of
BTU's of gas or oil that will be substituted for by a fuel other than coal are not given due to
the uncertainty of their usage. Coal is assumed to be the overwhelming alternate fuel choice.
Other alternate fuels and their impacts are presented in Section 10.

Maximum substitution of coal was assumed in the analysis by systematic overstatement of factors
that would affect the number of facilities using coal. These factors include growth rates of
energy consumption, stability of oil and gas prices, substitution of coal in existing boilers
(if they were once coal-capable), and exclusion of exemptions due to physical site limitations
or for other reasons.

These assumptions proved necessary because site-specific locations could not be identified for
boilers which would burn coal in 1985 and 1990 as a result of the program. Identification of
sites requires knowledge of where new boilers will be constructed, and whether environmental
laws would be violated which would preclude coal use. Because the FUA requires that coal or
alternate fuel use meet all applicable environmental requirements, identification of future fuel
use was modeled on a regional basis only since site-specific and local impacts would be impos-
sible to accurately predict. The FUA excludes certain exemptions from NEPA. However, NEPA
documents will be prepared on a case-by-case basis; environmental reports will be required by
petitioners; and environmental agencies will review exemption petitions.

The relative magnitude of facilities that will be using a fuel other than 0il or gas are illus-
trated at the regional level in Table 1.1. The table is only illustrative; the methodology for
its development is explained in Section 3, and a discussion of the data in relation to policy
options is contained in Section 10.3. The principal and only firm conclusions to be drawn from
the table are as follows:

1. Maximum impacts are forecast to occur in 1990. Approximately 53 percent of coal or an
alternate fuel use will occur by 1985 and the remaining 47 percent is expected to
subsitute coal or an alternate fuel by 1990.

2. In the year of maximum impact (1990), about 77 percent of the facilities using coal or
an alternate fuel will be new boilers rather than converted boilers.

3. Approximately 68 percent of all alternate fuel use would occur in boilers that would
otherwise use natural gas; the remaining 32 percent is a shift away from the use of oil.
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Table 1.1. Projected Maximum 0il1 and Gas Savings in 1985 and 1990
Achieved as a Result of the Proposed Action?

(10!S Btu)
1985 Increment over Base Case 1990 Increment over 1985

Demand Existing Newb ExistingF New
Regiond 011 Gas 011 Gas Total 0il Gas 0il Gas Total
I 0.008 0.001 0.026 0.001 0.036 0.002 0.000 0.017 0.003 0.022
II 0.003 0.002 0.025 0.007 0.037 0.001 0.001 0.019 0.007 0.028
111 0.012 0.003 0.028 0.004 0.047 0.001 0.002 0.026 0.012 0.040
v 0.017 0.044 0.070 0.044 0.175 0.003 0.020 0.084 0.038 0.146
v 0.069 0.035 0.009 0.003 0.116 0.000 0.003 0.022 0.004 0.029
VI 0.011 0.1 0.141 0.506 0.769 0.004 0.199 0.108 0.503 0.814
VII 0.003 0.015 0.006 0.001 0.025 0.000 0.002 0.003 0.010 0.015
VIII 0.000 0.005 0.009 0.000 0.014 0.000 0.001 0.006 0.005 0.012
IX 0.001 0.021 0.059 0.043 0.124 0.007 0.007 0.015 0.050 0.079
X 0.001 0.001 0.007 0.000 0.009 0.000 0.000 0.007 0.000 0.007
Total 0.126  0.238 0.380 0.609 1.352 0.018 0.235 0.307 0.632 1.193

3pssumes Best Available Control Technology (BACT) on 250 MBtu/hr, Trend-Long baseline, AQCR
screen, FGD. Assumes no economic exemption unless coal is 44 percent more costly than use
of imported oil. Excludes units smaller than 100 MBtu/hr and existing non-coal capable.
011 price is weighted average of distillate and residual oil plus $0.21 per million Btu's
(to account for the Crude 0il Equalization Tax [COET]). Assumes utility construction with
coal capability.

bNew units are those coming on-1ine in 1980 and after, and include new boilers of capacity
greater than 100 MBtu/hr which are economically justified in using coal or alternate fuel
when the opportunity fuel cost is the imported price of o0il (average of residual and
distillate oil plus COET) and which are not located in nonattainment areas.

CAssumes existing units are those in place or scheduled to come on-line prior to 1980, and
include conversions due to mixed-fuel firing (1990 only). Assumes conversions of 100 units
per year.

dsee Fig. 1.2; a detailed discussion of the coal demand regions used in this analysis is
presented in Section 3.3.

For the purposes of this analysis, new facilities are defined as those which come on-line in or
after 1980, and existing are those which are or will be in use prior to 1980. To the extent
that the ability of facilities to substitute coal or other fuel in new and existing boilers
(that is, as cost, environmental, and administrative resource constraints permit) has been
consistently overstated in this EIS, then the overall impacts are overstated.

The industries expected to be affected by the program include food processing; paper and pulp;
chemicals; refineries; stone, clay, and glass; primary metals; and machinery. These industries
consume large quantities of natural gas and oil in large boilers which come under the purview of
the program. Utilities will be affected less because new baseload facilities using fuels other
than 011 or natural gas are generally anticipated.

In keeping with the "worst-case" approach assumed by the overstatement of utilization, a "worst-
case" approach was used in estimating environmental residuals. For example, for the calculation
of air emissions of sulfur dioxide (SO;), nitrogen oxide (NOy), and total suspended particulates
(TSP), it was assumed that New Source Performance Standards in effect prior to the Clean Air Act
Amendments of 1977 are met; Best Available Control Technology (99% fly ash and 90% sulfur removal)
is assumed for the calculation of waste scrubber sludge and collected fly ash. These contradic-
tory assumptions produced the "worst-case" estimate for each factor and may have resulted in an
understatement of the number of exemptions to prohibitions granted for environmental or economic
reasons. These two assumptions tend to result in an overstatement of projected emissions of SO,
and an overstatement of the amount of scrubber sludge to be disposed of. Such an approach was
required due to the uncertainties about future environmental standards and the fact that indi-
vidual facilities must meet those standards.
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In spite of the worst-case assumptions discussed above, projected 1985 and 1990 coal use attribut-
able to the program represénts a small proportion of all coal use in the nation by that time.

As noted in Table 1.2, it is projected that over one billion tons of coal will be consumed in
1985 and over 1.2 billion tons in 1990. Coal consumption attributable to the program is expected
to be just 7 percent (72 million tons) of the total demand in 1985 and slightly more than 10
percent (129 million tons) in 1990. The level of coal consumption is based on the assumption
that no economic exemption would be granted unless coal is 44 percent more costly than the use

of imported oil. Increasing the fuel cost penalty to 100 percent increases coal use by approxi-
mately five million tons (see Table 10.5). The supply and demand regions used in the analysis
are shown in Figures 1.1 and 1.2, respectively. A detailed discussion of the coal supply and
demand regions is presented in Section 3.

Table 1.2. Projected Base-case Production and Production Expected to Result from
the Proposed Action According to Supply Region and Method of Mining
(mi1lions of tons per year)

Base-case Production’ . Production Resulting from Proposed Action® Proposed Action/Base Case (%)
1985 1990 1985 1990 X 1985 1990
Supply Under- Under- Under- Under- Under- Under-
Region ground  Surface ground  Surface ground  Surface ground  Surface ground  Surface qround  Surface
1 86 79 143 70 3 2 6 3 3 3 4 4
2 189 86 190 80 6 3 n 5 3 3 6 6
3 9 12 9 10 1 1 2 2 9 8 18 18
4 m7 109 134 109 2 2 4 3 2 z 3 3
5 2 60 6 91 1 22 2 37 36 37 41 41
6 0 2n 6 329 0 20 1 39 7 7 12 12
7 15 9 15 13 1 1 1 1 5 6 7 7
8 2 45 _1 A9 0 1 O 15 15 2% 2
Subtotal a9 671 504 751 1 58 27 102 3¢ 3¢ 5¢ 13¢
¢ 10

Total 1098 1255 72 129 7

3From Energy Information (1978).

bFrom Tables 3.7 and 3.8. Proportion of surface mining resulting from the proposed action was assumed to equal the proportion of base-case
surface mining.

CNeighted average.

1.3 ENVIRONMENTAL IMPACTS

The FUA will have a major impact in Demand Region VI (Texas, Louisiana, Arkansas, Oklahoma, and
New Mexico)}, which accounts for 58 percent of the projected increased coal use in 1985 and 68
percent in 1990. Coal production is projected to increase 41 percent in the Central West and
Gulf Coast coal regions (Supply Region 5) to satisfy the coal needs resulting from the FUA.
Three other coal supply regions--Southern Appalachia, the Northern Great Plains, and the South-
west (Supply Regions 3, 6, and 8, respectively)--are projected significantly higher than other
regions in relative terms over base case. These are regional projections; local increases may
be higher.

1.3.1 Air Quality

The air quality of the nation generally has been improving since 1970. Increased coal usage
could reverse this improvement unless strict controls are employed on all emission sources. The
potential for increased emissions was evaluated for each phase of the coal cycle.

The potential impact on air quality associated with increased transportation as a result of the
proposed action through 1990 is negligible. Most of the transportation impact will result from
construction activities involving new rail spurs and haul roads. The extent to which transpor-
tation will affect air quality will depend primarily on the degree to which existing transporta-
tion facilities can be used. The estimated diesel fuel combustion products associated with
increased coal transportation will be less than 5 percent of the general national transportation
air emissions projected for 1990. Transportation of coal by rail will be the major source of
diesel exhaust air pollution since 69.2 percent of all bituminous coal is shipped by this mode.

Increased ground-level concentrations of pollutants due to the combustion of coal as a result of
the proposed action were calculated using a regional dispersion model. The 1990 predicted
maximum regional increase in concentrations of SO, due to the FUA is 2.5 pug/m3, occurring in
three AQCRs (Fig. 1.4). The predicted 1990 base-case SO, maximum concentration of 60-69 ng/m3
occurs in 10 AQCRs (Fig. 5.3). Increased concentrations of S0, as a result of the FUA are
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Fig. 1.1. Map of the Conterminous United States Showing Coal Supply Regions (by pattern)
Used in Fuel Conversion Analysis (Supply Regions 1 through 8).

Fig. 1.2. Map of the Conterminous United States Showing Coal Demand Regions Used
in Fuel Conversion Analysis (Demand Regions I through X).
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predicted in 104 of the 238 Air Quality Control Regions (AQCRs) in 1985 (Fig. 1.3). It is pre-
dicted that in 1990 the number of AQCRs with increased loading of SO, will rise to 141

(Fig. 1.4). It is expected that little or no deterioration in air quality will occur in the
Northern Great Plains states, northern New England, and Central Appalachia. Increases in con-
centrations of particulates and other pollutants as a result of the program are estimated to be
even lTower than concentrations of SO, expected.

The effects of local concentrations (within 10 km, or 6.2 mi, of a facility) of these air pol-
lutants are not addressed, but will be considered by the proper regulatory agencies during

the permitting process. No regional air degradation is anticipated from the storage and onsite
processing of coal or from the storage and ultimate disposal of wastes from combustion and pol-
lution abatement.

1.3.2 Weather and Climate

Implementation of the FUA is not expected to affect the climatic process of the atmosphere. The
emissions produced as a result of the program (a maximum of 4 percent in 1990) are negligible
when compared to total emissions. While there is a great deal of uncertainty about the effects
of CO,, because the residence time of CO2 in the atmosphere is many years, it is unlikely that
the slightly accelerated rate of coal combustion due to the proposed action will appreciably
affect the weather and climate of any demand region or of the nation as a whole.

1.3.3 MWater Resource Quality

It is expected that implementation of the FUA will accelerate coal mining to the greatest degree
west of the Mississippi and in central (Supply Region 2) and southern Appalachia (Supply Region 3).
In central and southern Appalachia, the major hazard posed to water quality and water use is
sedimentation. In the west, a major concern is the disturbance and/or contamination of ground-
water aquifers, which are important to regional water use. The other area of major concern in

the west is the increase in levels of dissolved solids, including constituents such as sulfate.
The major uncontrollable hazard to water quality from coal mining is the drainage of acid (and
associated trace elements) from abandoned underground mines. Generally, the FUA will not greatly
accelerate mining in areas where acid drainage is a major problem. There are exceptions, however;
isolated instances of acid mine drainage have been reported in central and southern Appalachia,
Colorado, and Montana, where the FUA may prompt additional mining of coal.

Implementation of the FUA will contribute incrementally to acid precipitation in the eastern
United States. Water basins occurring on igneous bedrock (nonbuffering substrate) of the Appa-
lachian and Piedmont areas of North Carolina and Virginia may be increasingly threatened by acid
precipitation. The Texas-Oklahoma-Kansas-Arkansas-Missouri area (primarily Demand Region VI),
where stack emissions from the Texas Gulf region may eventually be cleaned from the air as rain,
and where the pH of precipitation is expected to be moderately lTowered, is less sensitive to
acidification of surface water because of greater water hardness. Acid precipitation is expected
to be minimal in the East Texas Gulf area, where surface waters are softer.

Particulate combustion emissions and solid wastes will result in the increased mobilization of
trace elements, a major environmental problem of coal use in general. Many elements are mobi-
1ized in combustion wastes in amounts greater than those mobiiized at natural weathering rates.
Increases due to the proposed action are minimal, but the effects from the additions combined
with the general trend to increased coal use are not known.

1.3.4 Land Use

Land use impacts of the proposed action will be associated primarily with surface mining activi-
ties and disposal of combustion wastes. It is expected that by 1990, surface mining will account
for approximately 80 percent of the coal produced as a result of the FUA. The greatest increase
in mining activities relative to base case will occur in Supply Regions 3, 5, 6, and 8. During
the period 1978-1990, an estimated 20,000 hectares (49,200 acres) of land will be disturbed
directly by surface mining and an equivalent amount may be disturbed indirectly for use as

roads, rail lines, storage, processing equipment, etc. Assuming a life span of 40 years for

each MFBI, a total of 133,000 hectares (328,000 acres) of land may be disturbed by mining by the
year 2020 as a result of the FUA. Much of the land which will be disturbed is presently used as
rangeland and cropland, although forest land will be affected in Appalachia (Supply Regions 1,

2, and 3). Coal mining of prime farmlands, especially in the west and midwest, could have serious
impacts on regional agriculture. However, the Surface Mine Control and Reclamation Act of 1977
(Pub. L. 95-87) and regulations for implementation of that Act (Fed. Reg. 43:41661-41940, 1978)
specify strict standards for mining of prime farmlands, and requires reclamation of all surface-
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Fig. 1.3. Predicted 1985 Incremental Annual Average Ground-level SO, Concentrations (u.g/m?) from Major Fuel-burning Installations

As a Result of the Propcsed Action, by AQCR (does not include powerplants).
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mined lands to a productivity equal to or greater than productivity before mining. It is not
possible to estimate the amount of prime farmland which will be mined as a result of the FUA
since the locations of mines which will produce the coal are not known, and the national inven-
tory of prime farmland is not complete.

Assuming that all ash and scrubber sludge produced by the combustion of coal burned as a result

of the FUA were disposed of by landfill, an estimated 10,300 hectares (25,500 acres) of land by
1990 and 69,000 hectares (170,000 acres) of land over the lifetime of the facilities would be
required for waste disposal. Up to 70 percent of the wastes will be produced in Demand Region

VI, mainly along the Gulf Coast of Texas. Since this area is surrounded by rice lands con-
sidered as unique farmlands by the Soil Conservation Service, wastes wil have to be transported

to the west and north for disposal. Most of the land which will be used for disposal is presently
used as rangeland and forestland. Reclamation of waste disposal sites may be possible if suffi-
cient soil cover is used. Management and disposal of combustion waste materials will be regulated
under provisions set forth in the Resource Conservation and Recovery Act of 1976 (Pub. L. 94-580).
Land use impacts associated with transportation, onsite coal storage and processing, and coal
combustion are expected to be minimal.

1.3.5 Ecology

1.3.5.1 Terrestrial

The major terrestrial ecological impact from coal mining will be in Supply Region 5 (see Fig. 1.1),
where surface mining is the predominant method of extraction. By 1990, approximately 1600 hect-
ares (4000 acres) are expected to be disturbed annually by mining in Supply Region 5 to meet

coal demand due to the FUA. This is approximately one-half of the land expected to be disturbed
nationally. The primary habitats that will be affected are deciduous forests and grasslands.

After rehabilitation of the mined land, decades will be required for recovery of the structure

and complexity of the mature forest communities. Although a much smaller amount of land will be
disturbed in Supply Region 6, surface mining does pose a threat to floodplain communities, which
provide a large proportion of the biotic diversity in that region. Proper mining, following the
Federal Surface Mining Reclamation and Enforcement Provisions, should reduce this problem.

Wastes from cleaning of coal should not increase noticeably above baseline levels. Effects from
increased transportation as a result of the FUA are expected to be minor. Storage of coal
presents a problem primarily for facilities converting from use of natural gas--the predominant
fuel in Demand Region VI. More than 900 hectares (2200 acres) of land may be pre-empted for
storage piles in Region VI by 1990. In rural areas, creation of storage piles could eliminate
wildlife habitat. Effluents from the storage piles should not pose a potential problem if the
piles are properly managed.

Increased combustion emissions due to the FUA are not expected to be large enough to pose a
major threat to terrestrial biota. The expected increase in long-term gaseous pollutant levels
due to the FUA is well below thresnold levels for injury during chronic exposure of most biota.
Non-vascular plants (e.g., lichens and mosses) may be adversely affected in parts of Demand
Regions IV and VII, where the baseline pollutant concentrations are already near threshold levels.
Predicted increases in.levels of particulate pollutants fall well below levels that can lead to
deleterious trace-element loading of soils. Increases in acid precipitation due to implementa-
tions of the act are not expected to influence terrestrial biota to a noticeable degree above
baseline conditions. Local impacts from combustion emissions may be more pronounced, but cannot
be quantified at the programmatic level because they are highly dependent upon site-specific
factors.

Storage of wastes from emissions abatement practices will require space and will pre-empt biota
from that space at least temporarily. By 1990, as much as 761-1154 hectares (1901-2851 acres)

of land could be utilized each year in Region VI to store wastes collected as a result of the

FUA. Because lowlands, when wetlands frequently occur, have been attractive as sites for waste
storage and most of the wastes will be generated near the Gulf coastal wetlands, these biotic
communities may be affected by the increased coal use. It will be possible to avoid such problems
if waste is disposed of appropriately, in accordance with current and proposed federal regulations.

1.3.5.2 Aquatic

On a national basis, the aquatic ecological impacts attributable to the FUA are expected to be
minor in comparison to the impacts expected due t¢ the general increase in ceal use. However,

the FUA may create local impacts, including biotic effects resulting from hydrological altera-
tions, sedimentation, acid mine drainage, alkaline drainage, nutrient enrichment, acid precipi-
tation, and trace metal precipitation. Major local biotic effects may include habitat destruction,
alterations in community composition (usually to fewer species), changes in productivity, direct
toxic effects on sensitive organisms, and bioaccumulation of toxicants. The specific effects
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produced at any given location will depend on a number of site-specific variables, including the
geological nature of the substrate material; the physicochemistry of the water; the biotic
communities present; the quantity of effluents added to the water and the duration and frequency
at which they are added; and the other stresses impinging on the system. In general, the most
severe impacts will occur in pristine soft-water environments, which include many mountain

streams and bogs and lakes located in mountains or on igneous bedrock. The regions of the
country expected to incur the greatest aquatic ecological impacts from coal mining and processing
as a result of the FUA are central (Supply Region 2) and southern Appalachia (Supply Region 3),
the Northern Great Plains (Supply Region 6), and Texas (Supply Region 5). Coal combustion effects
(as they relate to changes in water quality) probably will be most severe in southern Texas.

1.3.5.3 Endangered Species

Various activities in the coal fuel cycle can lead to destruction of biotic habitat or the
emission of toxic substances. Increased demand for coal under the FUA can, then, increase the
potential for deleterious impact upon endangered species and their habitats. The species that
may be affected will be determined in subsequent NEPA compliance documents on a site-specific
basis for exemptions where applicable. Combustors not requesting an exemption still must apply
for and receive permits from the appropriate regulatory agencies. The effects on endangered
species will be evaluated at the site-specific level and appropriate procedures followed even
if there is no NEPA document. Species in the Gulf states, northern Great Plains, and southern
Appalachia would have the highest probability of being affected by the proposed action. Proper
siting considerations and management of toxic emissions should ameliorate impacts upon endangered
species from the increased activity in the coal fuel cycle in response to the FUA.

1.3.6 Social and Economic Impacts

The greatest social and economic impacts are expected in the Northern Great Plains area (Supply
Region 6) and Texas (Supply Region 5). Texas coal production is estimated to increase the
greatest amount (41 percent) due to the program. With only three mines operating in Texas, coal
mining is not currently resulting in significant social impacts. It is estimated that in the
Northern Great Plains, production would increase 25 percent due to the FUA. Certain counties
where coal mining is now extensive would be subjected to increased strain to accommodate new
migrants. By analogy, a rapid increase in coal production in Texas may produce boom town effects
similar to those in the Plains states, but these impacts are associated only in part with the
FUA. More information on the cost of the FUA can be obtained in this document: Analysis of
Proposed U.S. Department of Energy Regulations Implementing the Powerplant and Industrial Fuel
Use Act, DOE/EIA-0102/21, Energy Information Administration, November 1978.

1.3.7 Health Effects

In the evaluation of human health effects from increased industrial coal use, the occupational
and general population impacts from selected components of the coal fuel cycle were defined.

The fuel cycle components chosen for this analysis were extraction,.cleaning, transportation,
combustion and disposal. The hazards from each component, excluding combustion and disposal,
were then expressed in terms of the fatal and nonfatal accidental injury and disease which would
occur in exposed populations during the program years of 1985 and 1990. Potential health effects
from increased combustion emissions and waste disposal were recognized and discussed in general
terms, but not quantified due to the uncertainty which exists in predictive estimates.

On a national basis, increased coal use as a result of the FUA is expected to result in 41 fatal
and 1300 nonfatal injuries in 1985 and 78 fatal and 2463 nonfatal injuries in 1920 from extrac-
tion, cleaning, and transportation. In this analysis, each of the ten demand regions was assessed
individually for impacts expected to result from specific coal requirements.

The three supply regions in which a majority of program-related impacts would occur are Supply
Regions 2, 5, and 6. The long-distance transportation requirements for Demand Regions VI and IX
will result in greater accidental injury for both the occupational population (railroad workers)
and general population (highway grade crossing accidents and rail right-of-way accidents).

1.4 ENVIRONMENTAL TRADE-OFFS OF THE PROPOSED ACTION

The national consequences of implementing the proposed action will be largely undiscernible to
the general public. On a smaller scale, particularly local, they may be significant. The
quantifiable impacts are given in Table 1.3, although the quantifiable impacts are not neces-
sarily the more significant ones. The proposed action is designed to meet applicable environ-
mental requirements; the identifiable specific impacts and the environmental trade-offs will be
quantified and assessed in site-specific environmental analyses, where applicable. Because




Table 1.3. Summary of Environmental Impacts of the FUA

Environmental Consideration

Impact,
1990 (maximum year)

Land Use
Mining, waste processing

Coal storage and onsite processing

Combustion waste disposal

Air Pollutants

Total emissions
S0,
NOx
Particulates

Annual incremental increase in
ambient air quality (maximum)

S0,
NOxa
Particulates

Combustion Wastes

Scrubber sludge
Fly ash

Water Use
Mining
Mining waste disposal
Reclamation irrigation
(Supply Region 6 only)
Health Effects

Mining and cleaning
Fatalities
Nonfatal injuries

Transportation
Fatalities
Nonfatal injuries

Combustion

3300 hectares
(8151 acres)
1900 hectares
(4693 acres)
1700 hectares
(4255 acres)

1.2 x 10% ton
0.7 = 10® ton-
0.1 x 10% ton
2.5 ug/m3

a/
1.5 ug/m3

23.6 x 10° ton
28.9 x 10% ton

5-19 x 108 gal
10 x 108 gal

6 x 108 gal

16°
1070

62
1394

c/

AThe knowledge of atmospheric chemistry of NOx is not sufficient to

permit reliable results from modeling.

b

Includes accidents and disease.

CCoal-combustion-related health effects cannot be accurately quanti-
fied at this time (see Sec. 5.9.5).
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Table 1.4. Definition of Positive and Negative Impact Ratings

Rating Positive Impacts Negative Impacts

Minimal Benefit has some relationship to fuel Impact is generally known to be linked
use, but cannot be linked to site- to coal utilization, but no site-
specific coal use. specific use will cause a noticeable

or measurable impact.

Discernible Benefit is only partially obtained Impact can be linked to a site-
by altering fuel use; benefit also specific reduction in environmental
depends on many other factors unre- quality, which may not be noticed by
lated to the FUA. Benefit can be the public but can be calculated or
linked to site-specific coal use. measured.

Significant Benefit is obtained primarily by Will violate existing or future
changing the way fuels are used in national pollutant standards (air,
the nation's industries; benefit water, or solid waste). Impact is
can be linked to site-specific discernible at the local level.
coal use.

quantified impacts will be assessed, the environmental considerations presented in Table 1.3 are
summarized differently than the programmatic trade-offs presented in Tables 1.4 and 1.5. This
separate presentation reflects the conclusion that the quantities presented in Table 1.3 are not
the measure of the acceptability of the FUA. Rather, the quantities presented reflect a measure
of magnitude of the program in terms of total quantifiable environmental impacts.

The trade-offs of the FUA represent disparate positive and negative impacts, with the environ-
mental impacts being largely negative. The impacts of coal mining, combustion, and waste dis-
posal will ultimately occur regardless of the proposed action. The primary result of the
proposed action is acceleration of these impacts to the 1980s and 1990s rather than during a
later period when gas and o0il shortages and increased prices might force substitution to alter-
nate fuels.

Rising prices of 0il and gas would eventually encourage substitution of other fuels regardless
of the FUA. With only voluntary substitutions, the nation would be more vulnerable to o1l
embargos, natural gas curtailment, and plant closings than it would without a mandatory program
in the period from 1978 to 1990.

Through the FUA, the social and environmental costs associated with increased use of coal can be
considered explicitly. If domestic natural gas and oil prices remain below world levels over

the next few years, the program can force substitution without the consumer paying for increased
general fuel prices that would occur as a result of immediate price increases through taxes and
natural gas deregulation. Although the price of natural gas will be deregulated in 1987, it may
continue to have other forms of regulation after 1987. The cost associated with fuel substitution
will be much Tess than the cost to society of accepting a general increase in 0il and-gas prices.

The impact ratings in Tables 1.4 and 1.5 are based on the fact that National Ambient Air Quality
Standards will not be violated as a result of the program either cumulatively, at the national
or regional level, or locally at a specific site. Because both present and future applicable
environmental standards will be met, the FUA will not result in "significant" impacts regionally
or locally. For this reason, SOx and particulate emissions, sludge, and wastewater effluents
were not given "significant" ratings in Table 1.5.

The rating assigned to health effects resulting from implementation of the FUA represents a
different kind of problem. National Ambient Air Quality Standards are based on known health
effects of air pollutants, but health impacts can be assumed to occur due to increased air
pollution even while standards are being met. The increased health damage may even be quanti-
fied if an adequate model of human health response can be found and if linear extrapolation is
warranted. Because the increase in air pollution is only a small increment over base-case coal
use, the FUA program is not expected to contribute noticeably to the overall risk to health from
coal combustion. .

In the FUA, the national objective of decreased dependency on imported fuel is combined with the
legislative desire to achieve such self-sufficiency in a manner that minimizes the environmental
and social costs. These objectives are considered sufficiently flexible in their achievement as
to ensure that the environmental impacts are acceptable. The environmental considerations
listed in Tables 1.3 and 1.5 and the policy options discussed in Section 10.3 illustrate the
basis for making trade-offs in each site-specific conversion or exemption.




Table 1.5.

National FUA Program-related Trade-offs®

Positive Impacts

Negative Impacts

Impact Rating Impact Rating
Increased national self- Discernible Increased particulates and 502'a Discernible
sufficiency in fuel use
‘ Increased sulfate loading to Discernible
Extension of domestic o0il and Discernible water
gas supplies
Increased solid waste and Discernible
Increased flexibility in natu- Significant scrubber sludgeb
ral gas curtailment decisions
with natural gas reserved for Increased coal pile and Discernible
priority uses wastewater effluentsb
Improved balance of trade Discernible Increased release of trace Minimal
elements from coal combustion
Reduced pressure on the value Minimal
of the dollar relative to Increased use of water Minimal
other currencies
Increased social impacts Minimal
Foreign relations benefit Minimal related to coal mining
resulting from demonstration
of a national energy policy Increased health risk Minimal
Encouragement of use of fuels Discernible Increased costs to the Minimal
which otherwise might have consumer
been discarded as waste prod-
ucts (pulp, bark, municipal Increased impacts due to coal- Minimal
waste, black liquor, bagasse) related labor strikes when
in certain industries they occur including transpor-
tation of coal
Encouragement of use of Significant
advanced coal combustion Accelerated depreciation of Discernible
technology capital assets and cost of
generating electricity and
Reduced frequency of o0il Minimal steam from specific facilities
spills of small magnitude
Increased stockpiling prob- Minimal
Increased employment Minimal lems
Loss of wildlife habitat Minimal
Permanent disturbance or Minimal
commitment of land due to
mining
Increased emissions of hydro- Minimal
carbons, NOy, and CO
Increased damage from acid rain Minimal
Increased occupational health Minimal

risk due to mining

3yiolation of National Ambient Air Quality Standards will not be permitted under the proposed

action.

bEach potential fuel substitution must meet applicable environmental regulations and will be

subject to future standards as they become Tlaw.

CThe trade-offs presented in this table are general national trade-offs; there will also be
site-specific impacts.
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As noted in Table 1.5, one of the significant positive impacts of the FUA is increased flexi-
bility in decisions regarding natural gas curtailment in the priority use of natural gas. A
second significant positive impact is the encouragement of advanced coal-combustion technology
as old units are retired, and as efforts are made to meet increasingly stringent standards for
air emissions. It can be discerned on a site-specific basis that specific fuel substitutions
alter fuel use, resulting in national self-sufficiency, extension of natural gas and oil supplies,
decreased balance-of-trade deficit attributable to imports, and greater use of waste products
such as bark, pulp, and municipal waste. These positive impacts will be traded off for the
negative impacts of particulate, water, and SO, emissions and sulfate effluents that may be
significant in that they have the potential to"violate existing air and water quality standards
in some localities. Existing standards could also be violated in the disposal of solid waste
such as ash and scrubber sludge, and wastewater effluents attributable to acid mine drainage,
coal pile runoff, and discharges of effluents at coal cleaning sites. Each of the negative
impacts will be evaluated as to whether it violates existing national standards or future
national standards (when they are promulgated into law). Impacts which violate national air and
water quality standards ("significant" impacts) will not be permitted to occur. Moreover, state
and local applicable environmental requirements will be evaluated as well. In the case of air
pollution, an unmitigatable violation of state standards will be sufficient to prevent fuel
substitution. Other "discernible" negative impacts traded off will be a locally noticeable
increase in coal truck movement at some sites and early retirement of some existing industrial
boilers. In all cases fuel substitution must be in compliance with air, water and all other
applicable environmental standards.

Comments on the draft environmental impact statement were renuested from the following:

Federal Agencies

Department of Agriculture

Department of Commerce

Department of Defense

Department of Health, Education and Welfare
Department of Housing and Urban Development
Department of the Interior

Department of Labor

Department of State

Department of Transportation

Department of the Treasury

Appalachian Regional Commission

Advisory Council on-Historic Preservation
Environmental Protection Agency

Federal Energy Regulatory Commission
Interstate Commerce Ccmmission

National Science Foundation

Nuclear Regulatory Commission

Office of Management and Budget

Tennessee Valley Authority

U.S. Army Corps of Engineers

State Governments

Governors of the United States
State Clearinghouses

Other Parties

Air Pollution Control Association
American Conservation Association
American Forestry Association
American Gas Association, Inc.
American Mining Congress

American Petroleum Institute
Audubon Naturalist Society
Clamshell Alliance

Conservation Foundation

Edison Electric Institute
Electric Power Research Institute
Environmental Action Foundation
Environmental Defense Fund, Inc.
Environmental Law Institute
Friends of the Earth




Institute of Gas Technology

Interstate Natural Gas Association of America
Izaak Walton League of America

League of Women Voters

National Association of Counties

National Audubon Society

National Coal Association

National League of Cities

National Parks and Conservation Association
National Wildlife Federation

Natural Resources Defense Council, Inc.
Sierra Club

Soil Conservation Society of America

U.S. Conference of Mayors

Water Pollution Control Federation

This document was made available to the U.S.
in April 1979.

Environmental Protection Agency and to the public




2. DESCRIPTION OF THE PROPOSED ACTION

Section 2 is a description of the propcsed action--the coal and alternate fuel use program as
authorized by the Powerplant and Industrial Fuel Use Act of 1978 (FUA) Publ. 895-620. Section

2.1 is a general description of the propcsed action. Section 2.2 is a description of the overall
national energy objectives as set forth in the FUA. The short- and long-term benefits of the
proposed action are described in Section 2.3, and the proposed program is contrasted with other
federal activities, particularly those relating to environmental regulatory programs and poli-
cies, in Section 2.4. Section 2.5 is a description of the scope and assumptions of this environ-
mental impact statement.

2.1 THE PROPQSED ACTICH

The proposed action is the issuance of requlations tc implement the FUA, a Congressionally man-
dated program prohibiting the construction of new powerplants without the capability for util-
ization of coal or aiternate fuels and prohibiting the use of natural gas or petroleum as the
primary energy source in new pcwerplants and MFEI boilers. The Department of Energy (DOE) may
grant exemptions from these prohibitions to burn oil or natural gas. The FUA excludes certain
exemptions from the application of NEPA; the remaining exemptions will be subject to NEPA
review. In addition, other exemption requests will receive appropriate environmental review.

An electric powerplant is any stationary electric generating unit consisting of a boiler, a gas
turbine, or a combined-cycle unit which produces electric power for sale or exchange. The FUA

affects single units of MFBIs and powerplants with a fuel input heat rate of 100 million Btu's

per hour or greater or an aggregate heat input rate for two or more units of 250 million Btu's

per hour or greater.

The term major fuel-burning installation means a stationary unit consisting of a boiler, gas
turbine unit, combined-cycle unit, or internal combustion engine which has a single-unit fuel
heat input rate greater than 100 million EBtu's per hour or a combined-unit fuel heat input rate
greater than 250 million Btu's per hour.

The proposed regulations specify eligibility criteria and application procedures for exemptions.

Facilities planning to combust coal or an alternate fuel do not need to apply for exemptions
under the program.

2.1.1 Description of the Proposed Action

The purposes of FUA, which shail be carried out in a manner consistent with applicable environ-
mental requirments, are:

. To reduce the importation of petroleum and increase the nation's capability to use indige-
nous enerqgy resources of the United States to the extent such reduction and use further the
goal of national eneryy self-sufficiency and otherwise are in the best interests of the
United States.

- To conserve natura! gas and petroleum for uses, other than the electric utility or other
industrial or commercial generation of steam or electricity, for which there are no feasible
alternate fuels or raw material substitutes.

. To encouraee and foster the greater use of coal and other alternate fuels, in lieu of
natural gas and petroleum, as a primary energy source.

. To the extent permitted by the Act, to encourage the use of synthetic gas derived from coal
or other alternate fuel.

. To encourage the rehabilitation and upgrading of railroad service and equipment necessary
to transport coal to regions or states which can use coal in greater quantities.
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- To prohibit or, as appropriate, minimize the use of natural gas and petroleum as a primary
energy source and to conserve such gas and petroleum for the bénefit of present or future
generations.

- To encourage the modernization or replacement of existing and new electric powerplants and
major fuel-burning installations which use natural gas or petrdleum as a primary energy
source and which cannot use coal or other alternate fuels, where to do so furthers the
conservation of natural gas and petroleum.

- To require that existing and new electric powerplants and major fuel-burning installations
which use natural gas, petroleum, or coal or other alternate fuels pursuant to the Act
comply with applicable environmental requirements.

- To insure that all federal agencies utilize their authorities fully in furtherance of the
purposes of the Act by carrying out programs designed to prohibit or discourage the use of
natural gas and petroleum as a primary energy source, and by taking such actions as Tlie
within their authorities to maximize the efficient use of energy and conserve natural gas
and petroleum in programs funded or carried out by such agencies.

- To insure that adequate supplies of natural gas are available for essential agricultural
uses (including crop drying, seed drying, irrigation, fertilizer production, and production
of essential fertilizer ingredients for such uses).

» To reduce the vulnerability of the United States to energy supply interruptions.
- To reqgulate interstate commerce.

The exemptions which are possible under the FUA are expected to be requested primarily for new
facilities rather than existing facilities since other procedures exist for rebuttal of a pro-
posed prohibition order to existing facilities. Temporary and permanent exemptions may be
granted by DOE. Temporary exemptions are effective for a period of up to five years. Some
temporary exemptions may be extended for an additional five years. Permanent exemptions are
effective for the Tifetime of the facility. The FUA provides for numerous mandatory and dis-
cretionary exemptions. Mandatory exemptions are those which the Department of Energy must grant
if the applicant proves to the Department's satisfaction that the facility meets the required
eligibility criteria. Discretionary exemptions are those which the Department of Energy may
grant if such an exemption is determined to be consistent with the purposes of the Act. The
DOE has discretion regarding the criteria for proving eligibility for a prospective mandatory
exemption. The basic exemptions included in the FUA are presented below.

1. New Facilities: Temporary, Mandatory
a. General

« An alternative fuel supply is not available except at a cost which "sub-
stantially" exceeds the cost of using imported petroleum.

« One or more site Timitations exist which would not permit the location
or operation of a facility with coal or alternate fuel capability.

- Prohibitions cannot be satisfied without violating applicable environmental
requirements.

b.  Synthetic fuels will be used in the future.
2. New Facilities: Temporary, Discretionary

a. The exemption is in the public interest and consistent with the purpose of the
Act.

b. For MFBIs with capacities less than 300 million Btu's per hour, if coal or
alternate fuels will be used in a mixture for at least 75 percent of the time
upon expiration of the exemption.

3. New Facilities: Permanent, Mandatory

a. General

The exemptions are those listed in la, and an additional exemption if the
required use of coal or alternate fuel would not allow the petitioner to obtain
adequate capital for financing of the facility.




2-3
b. The facility ¢annot totally combust coal or an alternate fuel, but can combust a
mixture. In' such a case, fuel mixtures are permitted.

c. Emergency use is the only purpose the facility is planned for and use of coal or
alternate fuéls will not satisfy the need.

d. The powerp]aht‘Wi]] be used for peakloads only and, in the case of natural gas,
the use of coal or alternate fuels would cause or contribute to a violation of
the National Ambient Air Quality Standards (NAAQS).

e. For MFBIs, the use of coal or alternate fuels is not technically feasible to
maintain product quality or process requirements.

New Facilities: Permanent, Discretionary

a. State or Tocdl requirements which are not building, zoning, or nuisance ordinances
preclude the use of coal or alternate fuels.

b.  The benefits of cogeneration cannot be obtained using coal or alternate fuels.
c. Reliablity of service will be impaired if the exemption is not granted.

d. Intermediate-load powerplants will be constructed for replacement of units of
equivalent capacity in nonattainment areas.

e. An exemption is needed to meet scheduled equipment outages.
Existing Facilities: Temporary, Mandatory
a. General
The exemptions are those listed in Tla.
b. Synthetic fuels will be used upon expiration of the exemption.

c. The use of innovative technologies will be feasible upon expiration of the
exemption.

d. Units are being retired on or before the date of expiration of the exemption.

e. The powerplants will be used for peakload use only.

f. Reliability of powerplant service will be impaired if the exemption is not granted.
Existing Facilities: Temporary, Discretionary

a. The exemption is in the public interest and consistent with the purposes of the
Act.

Existing Facilities: Permanent, Mandatory
a. General
The exemptions are those listed in la.

b. The facility cannot totally combust coal or an alternate fuel, but can combust a
mixture. In such a case, fuel mixtures are permitted.

c. Emergency use is the only purpose the facility is planned for and coal or alter-
nate fuels will not satisfy the need.

d. The powerplant will be used for peakloads only and reliability of service will be
impaired if the exemption is not granted. Modification is technically infeasible
or would result in unreasonable expense.

e. For MFBIs, use of coal or alternate fuels is not technically feasible to maintain
quality or process requirements.
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f. The powerplant will use 1iquid natural gas, and the use of coal or alternate
fuels would cause or contribute to a violation of NAAQS.

g. International natural gas pipelines between the U.S. and Canada supplied gas
before 1977; cancellation of the contract would cause substantial financial
penalty; the pipeline serves high-priority users whose service would be jeopar-
dized; revenues from the transportation and sale of the gas and are essential to
the economic vitality of the pipeline; and the exemption is consistent with the
purposes of the Act.

h. For powerplants with capacities less than 250 million Btu's per hour, if the
plant was a baseload plant in 1977; and coal utilization would require substan-
tial modification or substantial reduction in rated capacity.

8. Existing Facilities: Permanent, Discretionary

a. State or local requirements preclude the use of coal or alternate fuels and
granting of the exemption is in the public interest and is consistent with the
purposes of the Act.

b.  The benefits of cogeneration cannot be obtained using coal or alternate fuels.

c. Intermediate-1oad powerplants will be constructed for replacement of units of
equivalent capacity in nonattainment areas.

d. An exemption is needed to meet scheduled equipment outages.

2.1.2 Legislative History

The expiration of the Energy Supply and Environmental Coordination Act of 1974 (Pub. L. 93-319)
(ESECA) necessitated the introduction of bills into the House and Senate to prohibit the construc-
" tion of new powerplants without the capability for utilization of coal or alternate fuels.
Although this authority was extended and expanded to include major fuel burning installations
under the Energy Policy and Conservation Act of 1975 (Pub. L. 94-163) (EPCA), FUA differs from
ESECA and EPCA in several respects (1) a shift of the burden of proof from the regulatory
agency to industry in the case of new facilities, (2) clarification of authority to prohibit
burning of certain fuels and the relation of this authority to all environmental standards
including the Clean Air Act and Amendments, (3) expanded jurisdiction to include existing
facilities that do not already have coal burning capability but could burn another fuel or a
mixture, and (4) expansion of authority to include gas turbines and combined-cycle facilities.

The general rules by which prohibition to burn 0il and natural gas in new facilities would apply
were determined by Congress. Congress then empowered the Department of Energy to grant exemp-
tions to the prohibitions based on petitions from industry and utilities. Congress expressly
indicated that the FUA would not be exempted from amendments to all future environmental stan-
dards, including the Clean Air Act Amendments, enacted subsequent to the enactment of the FUA.
Finally, Congress expanded the prohibitions to include categories of powerplants and MFBIs that
were not previously covered.

The Conference Committee of the House and Senate agreed to amend House Bill 5146 of the 95th
Congress on July 11, 1978. The short title of the Act is the Powerplant and Industrial Fuel Use
Act of 1978 (FUA). The FUA was passed by the Senate on July 17, 1978, and by the House on
October 15, 1978. It was signed by the President on November 9, 1978.

2.1.2.1 Previous Fuel Conversion and Utilization Program

The Department of Energy ([DOE] successor agency to the Federal Energy Administration [FEA])
currently administers a fuel conversion program under the Energy Supply and Environmental
Coordination Act of 1974 ([ESECA] 15 USC 791 et seq.) as amended. The ESECA was enacted in
response to the energy crisis precipitated by the 1973 o0il embargo, and was amended in 1975 to
extend FEA jurisdiction to major fuel-burning installations in the early planning process, in
addition to powerplants, which were covered by the original Act. The authority to issue orders
under ESECA expired on December 31, 1978; and the authority to amend, repeal, modify, rescind,
or enforce such orders expires on December 31, 1984. The ESECA authority is limited both in
time and scope. The FUA is enacted in anticipation of a long-term program for utilization of
coal and other fuels. It is intended that the ESECA program be phased out as quickly as pos-
sible, consistent with the orderly development of the FUA. Further information on the ESECA
program may be found in the revised programmatic environmental impact statement on the ESECA
(FES 77-3), published by the FEA in May 1977.
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2.1.3 Authority Under the FUA

The FUA prohibits the use of natural gas and oil in new boilers with a heat input rate greater
than 100 million Btu's per hour and gives DOE authority to prohibit such use in existing power-
plants. The FUA defines categories for which both temporary and permanent exemptions can be
obtained, and contains detailed explanations of exemptions (these are discussed in Section 10.3,
Policy Options). The first three titles of the law encompass exemptions and compliance with
exemptions that may be issued by DOE. These titles are the essence of the FUA, and are the
basis for this environmental impact statement; in these three titles, conversion to coal or
other alternate fuels is required.

The law allows latitude in the use of fuels in emergency situations. This element of the FUA is
contained in Title IV, along with the prohibition on the use of natural gas for outdoor Tight-
ing, and the potential restriction of increased petroleum use in existing powerplants.

In Title V, the FUA allows utilities to comply by submitting a compliance plan to DOE, under the
"System Compliance Option." This option allows utilities to conform to the law without case-by-
case review of individual unit operations in each utility system.

Provision for financial assistance is contained in Title VI. The FUA stipulates the availability
of planning and development grants to areas in which coal and uranium mining result in impacts.
The Department of Energy may also make loans to assist powerplants in the acquisition of air
pollution control equipment. In the first two fiscal years, assistance to local communities is
appropriated at $180 million and loans to powerplants are authorized to $800 million.
The administration and enforcement provisions of the FUA are contained in Title VII, and "Miscel-
laneous Provisions" regarding information and reports are contained in Title VIII.
2.2 PURPOSE IN RELATION TO NATIONAL ENERGY OBJECTIVES
The National Energy Plan prepared by the Executive Office of the President, and issued on April 29,
1977, summarized three overriding national energy objectives:
" - as an objective that will become even more important in the future, to reduce dependence
on foreign 0il and vulnerability to supply interruptions;
- in the medium term, to keep U.S. imports sufficiently low to weather the period when
world oil production approaches its capacity limitation; and
- in the Tong term, to have renewable and essentially inexhaustable sources of energy
for sustained economic growth."

On April 20, 1977, President Carter appeared before Congress and set forth specific energy goals
to be achieved by 1985:

. Reduction of the annual U.S. energy demand growth rate to less than 2 percent.

2. Ten percent reduction of gasoline consumption.

3. Reduction of 0il imports to less than 6 million gallons per day.

4. Estab]ishmeﬁt of a 1-billion-barrel strategic petroleum reserve.

5. Increase in coal production by more than two-thirds to over 1 billion tons per year.

6. Insulation of 90 perceht of existing American homes and all new buildings to meet
minimum energy efficiency standards.

7. Use of solar energy in over 2.5 million American homes.

2.3 BENEFITS

2.3.1 Short-term Benefits

A major short-term benefit of the proposed action would be the redirection of petroleum prod-
ucts and natural gas to priority uses for which coal is not a suitable fuel source. This could
result in reductions in overall use or in increased supplies of these fuels. The positive and
negative impacts of that are summarized in Section 11. The environmental consequences of the
proposed action are expected to be minimized by compliance with all applicable environmental
standards.
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2.3.2 Long-term Benefits

The major long-term positive impacts of the FUA are conservation of limited domestic petroleum
and natural gas supplies and decreased reliance on imported petroleum products. In addition,
development and use of coal-derived fuels and other alternate fuels would be encouraged and
pollution abatement technologies would be developed and promoted. Reduction in the U.S. balance
of payments deficit attributable to petroleum imports and reduction of potential for oil spills
could also be expected to occur as a result of the FUA.

Supplies of domestic natural gas and oil will be conserved to ensure their availability for
essential uses, such as agricultural and process use, and for use in situations where protection
of the environment requires cleaner-burning fuels.

2.4 RELATIONSHIP TO OTHER FEDERAL ACTIONS

2.4.1 Relationship to Other Federal Energy Programs and Legislation

A primary goal of current energy policy is the substitution of abundant energy sources for those
in short supply. This means, for the short term, reduction of U.S. dependence on foreign fuels
and promotion of conservation and increased fuel efficiency, and, for the long term, development
of renewable and essentially inexhaustible sources of energy. As such, the FUA is one of many
federal energy programs designed to reduce the use of petroleum and natural gas or promote use
of an alternate fuel wherever possible and in an environmentally acceptable manner.

Specifically, the proposed regulatory program would prohibit or restrict the use of oil and
natural gas in new and existing utility and industrial boilers. Although coal would be the
major substitute for o0il and natural gas in the short term, other technologies for burning coal
(coal gasification, fluidized-bed combustion, solvent-refined coal, coal/oil mixtures, etc.) and
other alternate fuels (wood wastes, refuse-derived fuel, etc.) would be encouraged.

The FUA is directed toward fuels other than 0il and gas, and therefore complements the develop-
ment of non-fossil-fuel resources through federal research development and commercialization
programs such as those for geothermal and solar energy. The further development of existing
domestic o0il resources (development of Outer Continental Shelf resources, oil shale, enhanced
recovery) would serve to increase the nation's self-sufficiency in the near and middle term.

In implementing the FUA, consideration must be given to the environmental impacts of the proposed
action as they may interact with or overlap environmental impacts of other federal actions.
Examples of such programs are the Synthetic Natural Gas (SNG) program and the Strategic Petroleum
Reserve (SPR) program. If two or more such programs were implemented in the same geographic

area (for example, the same county, Air Quality Control Region, or state), the cumulative impacts
could be significant, and it might be possible for the SPR or SNG program to aggravate the
impacts of the FUA. Accordingly, implementation of the proposed action should be carefully
pursued and, where necessary, regional or site-specific environmental analyses undertaken to
assess the potential cumulative impacts of two or more federal programs.

Further information on the SNG and SPR technologies may be found in Section 10, Alternative
Technologies and Regulatory Policies.

2.4.2 Relationship to Federal Railroad Transportation Programs

Transportation of coal by rail is of primary importance in the implementation of the FUA. The
level of increased coal use as a result of the FUA will be affected by federal railway transpor-
tation policy. The Railroad Revitalization and Regulatory Reform Act of 1976 (45 USC 822 et
seq., the "4R" Act) provides major financial aid to railroad firms for the rehabilitation of
railway systems. Section 284 of the FUA authorizes funds for deposit in the Railroad Rehabili-
tation and Improvement Fund, established under Section 502 of the 4R Act, which would be allo-
cated for the rehabilitation of railroads used specifically for the transportation of coal.

Further information regarding coal transportation may be found in Appendix E.

2.4.3 Relationship to Environmental Programs

2.4.3.1 The National Environmental Policy Act

Section 102(2) (c) of the National Environmental Policy Act (NEPA) of 1969 (42 USC 4321 et seq.)
requires that all agencies of the federal government prepare detailed environmental statements
on proposed major federal actions which have the potential for significantly affecting the
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quality of the human environment. The principal objective of NEPA is to build into the agency
decision-making process an appropriate and -careful consideration of environmental aspects of
proposed actions. In addition to complying with the procedural requirements of NEPA, agencies
must review and comply with all other legislative and statutory requirements irrespective of
NEPA, which may affect implementation of the proposed action. Sections 2.4.3.2 through 2.4.3.7
are brief descriptions of such requirements and legislation which may affect DOE implementation
of the FUA.

2.4.3.2 The Clean Air Act

The Clean Air Act of 1970 (42 USC 7401 et seg.) and its subsequent amendments authorized a com-
prehensive regulatory program to be administered by the U.S. Environmental Protection Agency
(EPA) and designed "to protect and enhance the quality of the nation's air resources so as to
promote the public health and welfare and the productive capacity of its population.”

To protect public health, the EPA promulgates "primary ambient air quality standards" based on
criteria relating to health effects and an "adequate margin of safety." To protect public wel-
fare, EPA promulgates "secondary ambient air quality standards.” The EPA also has authority
under the Clean Air Act to impose emission standards for designated “hazardous air pollutants”
to which no primary ambient air quality standard is applicable, and which cause or contribute to
air pollution which may result in an increase in mortality or serious irreversible or incapaci-
tating reversible illness. New sources of air emissions are regulated by "standards of perfor-
mance" and the "best technological system of continuous emission reduction that has been ade-
quately demonstrated."

To implement these standards the Clean Air Act requires that each state designate Air Quality
Control Regions (AQCRs) for the entire geographic area of the state and prepare a State Imple-
mentation Plan (SIP) which provides for the implementation, maintenance, and enforcement of the
primary and secondary ambient air quality standards in those regions. The SIP must be submitted
to the EPA for approval, and if the EPA determines that the plan is inadequate, the EPA may
promulgate regulations applicable to the deficient portions of the state plan.

The EPA has promulgated primary and secondary ambient air quality standards for sulfur dioxide
(S0,), total suspended particulates (TSP), photochemical oxidants, and carbon monoxide (CO) and
nitrogen dioxide (NO,). Regulations have also been promulgated to set new source performance
standards (NSPS) for 24 industrial categories and emission standards for 4 hazardous pollutants
(mercury, beryllium, vinyl chloride, and asbestos).

The 1977 amendments to the Clean Air Act (42 USC 7401 et seq.) included new provisions designed
for "prevention of significant deterioration" (PSD) of existing air quality (SO, and TSP) in
areas which are presently cleaner than would be required to meet the most stringent standards.
The PSD provisions in the 1977 amendments require that each state classify clean air areas as
either Class I (where air quality has to remain virtually unchanged), Class Il (where moderate
additional emissions will be allowed) or Class III (where more intensive industrial activity
will be permitted). The air quality in each Class, will not be allowed to deteriorate in

excess of increments specified in the amendments, and in no case will pollutant concentrations
in the ambient air in any air quality control region be allowed to exceed the secondary National
Ambient Air Quality Standards.

In order to meet the PSD requirements, new sources in certain industrial categories with poten-
tial emissions in excess of 100 tons per year, and all other new sources with potential emissions
of 250 tons of pollutants per year, are required to secure preconstruction permits. Before
being granted a new source preconstruction permit, a qualifying potential source must undergo a
PSD review to ensure the installation of at least "best available control technology" (BACT),
and to ensure that any new emissions do not cause a violation of any NAAQS in any air quality
region, or violate any applicable air emission standard. PSD review will be administered by the
EPA until the national requirements are incorporated in the state implementation plans submitted
to EPA for approval on or before March 19, 1979. A1l new major sources, whether or not they are
subject to PSD permit requirements, must meet the requirements established by the EPA's New
Source Performance Standards.

The 1977 Amendments to the Clean Air Act (42 USC 7401 et seq.) also require that State Imple-
mentation Plans (SIPs) must incorporate special new provisions relating to attainment and
maintenance of National Ambient Air Quality Standards in non-attainment areas* as a precondition
for the construction and modification of any major stationary source on or after July 1, 1979.
Upgrading of non-attainment areas must be undertaken "as expeditiously as practicable" but no
later than December 31, 1982. The SIP revisions designed to achieve these objectives will

*A non-attainment area is an AQCR (or part thereof) not meeting National Ambient Air Quality
Standards for a specific pollutant.
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require, among other things, issuance of permits to new sources in nonattainment areas which
incorporate "emissions offsets"* in order to achieve "reasonable further progress" towards
attainment of minimal air quality in existing nonattainment areas. To obtain a permit, a pro-
posed new source must meet four conditions: (1) it must achieve the lowest achievable emissions
rate (LAER); (2) other sources owned by the same company must be in compliance; (3) offsets
greater than 1 for 1 must be obtained; and (4) a net air quality benefit must be demonstrated.
New sources in nonattainment areas may also be required to undergo PSD review if emissions from
that source may result in violation of National Ambient Air Quality Standards in another AQCR.

2.4.3.3 Clean Water Act

The Federal Water Pollution Control.Act (FWPCA) as amended in 1972 and 1977 (33 USC 1251 et seq.)
authorized a comprehensive regulatory program to achieve the following goals:

1. The elimination of the discharges of pollutants to the nation's waters by 1985.

2. The attainment and maintenance of an interim goal of water quality that provides
for the protection and propagation of fish, wildlife, and recreation by July 1, 1983.

3. The prohibition of the discharge of toxic pollutants.

The current regqulatory program administered by the EPA and the states combines water pollution
abatement programs based upon water use designations, water quality criteria, and standards with
nationwide, technology-based effluent limitations on point source** discharges. These effluent
limitations on the quality and concentration of pollutants applied at the point of discharge--
whether derived from application of "best practicable control technology currently available"
(BPCTA) or from water quality standards--are administered by means of National Pollutant Dis-
charge Elimination System (NPDES) permits. NPDES permits may be issued either by the EPA or by
states that have been delegated the authority by the EPA. In addition to the requirement that
existing facilities install BPCTA on or before July 1, 1977, or meet more stringent limitations
based upon water quality standards, the FWPCA as amended in 1977 requires that all point source
discharges apply by July 1, 1984, "best conventional pollutant control technology" to traditional
pollutant parameters (e.g. biological oxygen demand, total suspended solids, and acidity) and
the more stringent "best available technology economically achievable" (BATEA) to certain
identified toxic-pollutant-contaminated discharges. The FWPCA further requires application of
"best available demonstrated control technology" to new point sources and provides for regulation
of non-point sources** of pollution. These various technology-based standards are defined by
the EPA through promulgation of nationwide effluent guidelines and standards for various indus-
trial categories and subcategories.

In some cases, water quality standards established by the states and approved by the EPA are
used as the basis for specific discharge limitations contained in NPDES permits. State water
quality standards apply when the nature of the waterway is such that application of technology-
based, federally established effluent limitations is insufficient to maintain the ambient water
quality necessary to achieve the uses for which a particular waterway has been designated by the
state. In some cases limitations based on water quality may require the development of new
treatment technologies to ensure industrial compliance with water quality standards.

Facilities subject to fuel conversion or utilization requirements may be subject to one or
several of these requirements if conversion or utilization results in a significant change
(whether it is an increase or a decrease) in their pollutant discharges. If there is a signifi-
cant change, a facility must report this to the state and the EPA pursuant to the conditions
specified in the existing NPDES permit, which may then be subject to modification based upon the
change in the discharge. The FWPCA allows discharges only from certain authorized outfalls
designated in the facility's NPDES permit. Wherever conversion or utilization results in the
creation of a potential new point source discharge, the discharge must be authorized by modifi-
cation of the existing NPDES permit prior to the commencement of any new discharge.

*The offset policy requires construction permit applicants to apply LAER or BACT and to obtain
enough emission reductions of the pollutant for which the area is in non-attainment, from
existing sources, to more than offset the emissions from the proposed new source. Only
emissions of the same pollutant may be offset.

**A point source is an individual, identifiable emitter of pollution, such as a plant stack.
A non-point source is a group of pollution emitters, such as an urban area, or an area of
pollution-emitting material, such as a coal mine.
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2.4.3.4 Safe Drinking Water Act

The Safe Drinking Water Act (42 USC 201 et seq.) requires that the Environmental Protection
Agency promulgate regulations establishing primary and secondary standards for specific con-
taminant concentrations in public water supplies, or requiring the use of specific treatment
technologies for purposes of protecting public health (primary standards) and welfare (secondary
standards). The states have primary authority for enforcement of these regulations. However,
should a state fail to effectively enforce the regulations, the EPA has authority to undertake
such enforcement.

On June 24, 1977, the EPA promulgated final primary (health-related) drinking water regulations.
These regulations require sampling programs to ensure that concentration limitations for micro-
biological contaminants, ten specified inorganic chemicals (metals), six organic pesticides,
turbidity, and radiological effluents are not violated in approximately 250,000 community and
public drinking water systems. In addition to primary drinking water standards, EPA has pro-
posed secondary, or welfare-related, regulations to protect major underground drinking water
sources, and regulations to control additional organic chemical contaminants.

Because fuel conversion or utilization in powerplants and MFBIs may result in significant addi-
tions of inorganic chemicals (metals) to navigable waters and aquifers located near these facil-
ities (particularly through ash pond overflows, coal pile runoff, and leaching), a facility
constructing for or converting to coal or an alternate fuel may be subject to requirements for
safe drinking water in addition to requirements imposed by state and federal water pollution
abatement programs.

2.4.3.5 Solid Waste Control (Resource Conservation and Recovery Act)

The Resource Conservation and Recovery Act of 1976 (42 USC 6901 et seq.), amending the Solid
Waste Disposal Act, requires that the EPA publish guidelines for solid waste management, pro-
mulgate regulations applicable to hazardous wastes management, develop guidelines for state and
regional solid waste management, establish criteria for sanitary landfills to generally prohibit
open dumping, and provide federal assistance to the states in the development of programs in
each of these areas. Proposed hazardous waste regulations were issued on December 11, 1978.

The guidelines affecting facilities burning coal are the EPA's Guidelines for Land Disposal of
Solid Wastes, published August 14, 1974 (40 CFR 241), and Proposed Guidelines for State Hazardous
Waste Programs, published on February 1, 1978 (43 FR 4366). The primary solid wastes attributable
to coal-fired facilities are ash and scrubber sludges. The guidelines for land disposal estab-
1ish recommended procedures delineating minimum levels of performance required of any solid-

waste land disposal operation, including the following:

1. Routine sanitary landfill techniques of spreading, compacting, and covering
consistent with the statutory injunction against open dumping.

2. Site selection consistent with public health and welfare, and air and water quality
standards, and adaptable to appropriate land use planning.

The Proposed Guidelines for State Hazardous Waste Programs set forth comprehensive guidance for
a management program under state supervision with federal oversight. Coal-burning facilities
will be increasingly affected by solid waste disposal programs at state and federal levels.

2.4.3.6 Toxic Substance Control Act

The Toxic Substance Control Act of 1976 (15 USC 2601 et seq.) primarily addresses the commercial
manufacture, use, and distribution of chemical substances. Sections 6 and 7 of the Act, however,
grant the EPA authority to regulate the manner and method of disposal of specified hazardous
chemical substances. While the regulatory program presently being developed under this legisla-
tion is unlikely to have a direct effect on facilities burning coal, the disposal authorities
granted may affect resource recovery of ash and scrubber sludge.

2.4.3.7 Other Related Legislation

The Surface Mining Control and Reclamation Act of 1977 (30 USC 1201 et seq., Pub. L. 95-87) is
designed "to protect society and the environment from the adverse effects of surface coal mining
(Section 102(a)). This legislation is related to the FUA in that it regulates the development
of new surface coal mining operations (Sections 502(a) and 596) and therefore affects the avail-
ability of coal. Implementation of reclamation procedures pursuant to this Act would serve to
mitigate any potentially adverse impacts resulting from increased surface mining in response to
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increased coal demand due to the FUA. The Surface Mining Control and Reclamation Act is dis-
cussed further in Appendix E, Section E.2.2.1.

Under the Coastal Zone Management Act of 1972 (16 USC 1451 et seq., Pub. L. 92-583), the Depart-
ment of Commerce is authorized to make grants to the coastal states to assist in the development
and administration of coastal zone management programs. The state program, which must be
approved by the Department of Commerce with the concurrence of the Department of the Interior,
defines the controlled coastal zone, permissible uses and use priorities, and a system of legal
controls for enforcement. Once an approved state program is in effect, every applicant for a
federal license or permit for an activity must furnish a certification from the state that the
proposed activity complies with the coastal zone management program.

Pursuant to Sections 208 and 303 of the Federal Water Pollution Control Act, State Coastal Zone
Management Plan requirements are coordinated with other water pollution abatement programs. In
accordance with 40 CFR 130 and 131, states must establish "continuous planning processes" for
regional waste treatment and water quality management. Participation in Coastal Zone Management
programs is voluntary, and such programs may not interfere with or establish requirements incom-
patible with state water quality standards or federal effluent guidelines. Coastal Zone Manage-
ment requirements could potentially apply to utility powerplants and industrial facilities

which are subject to the FUA in coastal zone areas.

The purpose of the Endangered Species Act of 1973 (16 USC 1536, Pub. L. 93-205) is to provide

for the conservation of endangered and threatened species and the ecosystems upon which they
depend for survival. Under this Act, the Secretary of the Interior and the Secretary of Commerce
determine those species which are endangered or threatened, and publish notification of such
determination in the Federal Register. If an action taken by the Department of Energy under the
FUA had the potential to affect an endangered or threatened species or its habitat, a review of
the proposed action by the Department of the Interior would be required.

Executive Order No. 11988 issued on May 24, 1977, establishes as federal policy for administra-
tive agencies the avoidance wherever possible of the long- and short-term adverse impacts
associated with the development, occupancy, or modification of floodplains, and avoidance of
direct or indirect support of floodplain development whenever there is a practical alternative.
Further information on this executive order may be found in guidelines proposed by the Water
Resources Council for implementation of E.0. 11988 published on February 10, 1978 (43 FR 6030).

Executive Order No. 11990, issued May 24, 1977, establishes as federal policy for adininistrative
agencies to avoid wherever possible the long- and short-term adverse impacts associated with the
destruction or modification of wetlands and to avoid direct and indirect support of new construc-
tion on wetlands whenever there is a practical alternative. This order supplements existing
programs administered by the U.S. Army Corps of Engineers in cooperation with the U.S. EPA under
Section 404 of the FWPCA.

Pursuant to the Energy Policy and Conservation Act (EPCA) (Pub. L. 94-163) and as amended by the
Energy Conservation and Production Act (ECPA) (Pub. L. 94-385), the Department of Energy may
give loans to operators of small coal mines under the Coal Mine Loan Guarantee Program. "Small"
is defined as less than 100,000 tons per year production.

The objective of the legislation is the production of more low-sulfur coal from mines in which
the smaller-sized coal operator can afford to invest. There are criteria regarding sales volume,
production, tonnage, and links to the oil industry that restrict the kinds of companies that may
participate in the program. Total loans to any one person or corporate entity is $30,000,000

and the loan is guaranteed for up to 80 percent of the loan principal or the cost of the project,
whichever is less.

To the extent that those industrial facilities affected by the FUA find it desirable or necessary
to use Tow-sulfur coal, the Coal Loan Guarantee Program will assist in ensuring the availability
of Tow-sulfur coal from operators of small mines. Because the volume of coal used by individual
industries is assumed to be Tow, industries rather than utilities will be affected by the Coal
Loan Guarantee Program.

2.5 SCOPE AND ASSUMPTIONS OF THIS ENVIRONMENTAL IMPACT STATEMENT

Section 3 is a description of the methods by which the energy impacts of the FUA were estimated.
It includes a description of the use of a "worst-case" approach, the period of time for which
the impacts were analyzed, and the manner in which utilities and industries are expected to be
affected.
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Energy impacts are projected through two time periods, 1985 and 1990, and include a base-case

scenario (impacts that would occur without implementation of the FUA) and the increment asso-

ciated with implementation of the FUA. The increment is described as quads of energy produced
from sources other than o0il and natural gas in both existing and new facilities at the demand

region level for the conterminous United States.

The regions projected to supply coal to each demand region are also delineated. In this analysis,
it was assumed that most facilities would use coal as the alternate fuel; other potential fuels
are described in Section 10, Alternative Technologies and Regulatory Policies. Coal was selected
as the major fuel source because coal is expected to be the overwhelming choice of alternate fuel
at the national level and because the assumption of coal use generally results in the worst-case
environmental analysis. Other energy alternatives may be more environmentally acceptable,

and various alternative technologies clearly will be stimulated by FUA. Specific industries or
specific regions of the country may be able to increase tihe use of waste products, but such use

is highly site-specific.

Section 4 is a description of the current national environment in which increased coal use will
take place. Emphasis has been placed on those regions of the U.S. in which impacts will result
from the proposed action. Data are presented on coal supplies, present air and water quality,
land use, and biotic resources.

The environmental impact analysis is presented in Section 5. The air quality analysis was done
by Air Quality Control Region (AQCR), a geographic unit smaller than any of the ten demand
regions. Air quality effects were projected for 238 AQCRs. This modeling required energy use
data. The energy use data were estimated at the demand-region Tevel and were then distributed
to AQCRs based on forecasts of future locations of fuel use.

Several limits were imposed on the projected 0il and gas conversions of existing MFBIs expected
for each AQCR (see Section 3). The data base used to establish these 1imits was the Major Fuel
Burning Installation (MFBI) data file compiled by the Federal Energy Administration (FEA) in
1975. The data in this file included the amounts of 0il, gas and coal consumed in 1974 by
industrial combustors with design firing rates greater than 99 x 10° Btu/hr (10 MW).

The quantity of oil or gas conversion to coal in existing industrial plants was limited to the
quantity consumed in large combustors (greater than 99 x 106 Btu/hr) in 1974. For example, if
an AQCR did not contain any large combustors, it was assumed that there was no increased coal
use due to the FUA.

Limits were also imposed on oil and gas utilization by MFBIs. For this case, the basic model to
project energy consumption in new facilities, based on projections of employment and the assump-
tion that the location of these facilities followed existing industrial locations. Thus, it was
assumed that no new coal-capable units would be built in AQCRs which do not now contain large
combustors. A second limitation on new facilities was that projected substitution which amounted
to less than 400 x 10° Btu/yr were not considered. The rationale for this restriction is that
400 x 10° Btu/yr would represent a load factor of only 45 percent on the smallest combustor

being considered to be regulated by the program and that such a facility would probably not be
added or else a smaller unit not regulated by the proposed action would be built.

Emissions and combustion wastes were quantified based on the following assumption: (1) New
Source Performance Standards (NSPS) will be met for air emissions of SO,, NOx and particulates;
(2) Best Available Control Technology (BACT) will be implemented for calculating waste scrubber
sludge and collected fiy ash.

Cumulative impacts through 1985 and from 1985 to 1990 are quantified where possible. Most of
these impacts will continue throughout the 1ife of the new or converted MFBI.

This document does not contain an analysis of each site on a case-by-case basis. It does pro-
vide an overview of the full range of environmental impacts which may occur due to impiementation
of the proposed action.

Section 6 is a description of the effects of FUA which cannot be avoided, and of possible
mitigative measures. Section 7 includes a discussion of the irreversible and irretrievable
commitment of resources, and is a summary of the extent to which coal utilization would consume,
destroy or transform scarce or nonrenewable resources. Section 8 contains an evaluation of how
coal utilization may conflict with the objectives and specific terms of approved or proposed
federal, state and local land use plans, policies, and controls for the affected area. Sec-
tion 9 addresses the extent to which coal utilization would constrain the diversity and range of
potential uses of the environment.

Alternatives to direct coal combustion which are possible during the time frame of this analysis
and policy options available to the regulators of the proposed program are found in Section 10.
A discussion of the environmental trade-offs of using coal is contained in Section 11.







3. FUEL CONVERSION ANALYSIS METHODOLOGY

The energy impact analysis methodology described in this section was designed to forecast the
level of increase in the use of coal and alternate fuels in existing and new facilities as a
direct result of the fuel conversion regulatory program resulting from the regulations indicated
in Section 2. Cumulative energy impacts of the program were projected for 1985 and 1990. The
coal production projections used in this analysis were designed to maximize impacts expected to
result from the conversion regulatory program. Environmental and health impacts were assessed
based on these projections.

Although the projections in this EIS are based on increased use of coal, the program encourages
the development and use of technologies based on other energy sources (e.g., biomass and munici-
pal waste). The number of Btu's of gas or o0il that will be substituted for by a fuel other than
coal are not given due to the uncertainty of their usage. Coal is assumed to be the overwhelming
alternate fuel choice. Other alternate fuels and their impacts are presented in Section 10.

Nearly all of the impacts of the program will occur in the industrial sector, where more than

60 percent of the projected increase in o0il and gas use in the U.S. between 1975 and 1985 is
forecast to occur (Energy Information Administration 1978). The proposed action applies to all
new and existing fuel-burning installations with a fuel heat input rate of 100 million Btu's per
hour or greater or an aggregate of 250 million Btu's per hour; however, incremental coal use by
utilities due to the program is assumed to be insignificant, as explained in Section 3.1, and
the focus of this section is on increased coal use in the industrial sector.

Although fuel use resulting from the proposed action was not estimated beyond 1990, estimates
were made of environmental impacts occurring after 1990 as a result of conversions or construc-
tion by that date. There were two principal reasons for this. First, the analysis depends
heavily on the PIES (Energy Information Administration 1978) modeling framework. Energy demand
projections from PIES were taken as exogenous inputs. Because of the uncertainties of the
results of the PIES projections beyond 1990, PIES projections for 1985 and 1990 only were used.
Second, even if PIES projections beyond 1990 were available, the uncertainty in the factors
affecting program impact, such as the amount and location of industrial growth, is so great that
the range of uncertainty is larger than any estimate of the program impacts. If, for example,
the price of natural gas increases sharply after 1990, the impacts of the proposed action would
be expected to decrease, since many facilities would convert voluntarily. Environmental control
policies in the 1980s could preclude the direct use of coal in many areas, also reducing impacts.

3.1 THE ELECTRIC UTILITY INDUSTRY

3.1.1 Existing Utilities

Existing utilities will not be affected by the proposed action because they have been evaluated
for conversion to coal under the Energy Supply and Environmental Coordination Act of 1974 (ESECA);
many of those utilities capable of converting to coal have been ordered to do so. This provision
of the FUA will be accompanied by a "Systems Compliance Option," allowing use of natural gas

after 1990 for any utility which makes a commitment to restricting such use to 20 percent of its
1977 level. It appears that the large natural-gas-using utilities will be able to make and keep
this commitment without increasing the amount of currently planned new coal capacity. In other
words, the requirements of the Systems Compliance Option will be met even without passage of the
FUA. It is assumed that no additional coal use will result from this provisicn.

3.1.2 New Utilities

The FUA will prohibit the construction of utilities which use 0il or natural gas as the primary
fuel unless an exemption is granted. It will not preclude the construction of plants using oil
in combination with coal (mixed-fuel firing). In this case coal would have to be the primary
energy source unless the facility gets a mixtures exemption.
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Under certain conditions, exemptions from this prohibition may be granted to two types of
facilities:

1. For peakload generation, combustion turbines fueled by distillate oil will be
permitted, and exemptions for the use of natural gas may be granted.

2. For intermediate-load generation, facilities fueled by distillate oil may be
granted an exemption, but the use of natural gas will not be permitted.

Categories and policy options in the granting of exemptions are discussed in Section 10.3.

The vast majority of utility construction for new basetoad plants use either coal or nuclear
energy. Virtually all the remaining plants under construction, or planned, use natural gas and
petroleum products for peaking may obtain peaking exemptions under the FUA. Therefore, increased
coal use by new utilities as a result of the FUA is unlikely to have any distinguishable effects
on the analysis.

3.2 THE INDUSTRIAL SECTOR

3.2.1 Use of Worst-Case Analvsis

Many factors, singly and in combination, will affect the actual number of facilities granted or
denied an exemption. These factors include the location and extent of industrial growth, changes
in air quality standards and federal and state environmental programs, OPEC pricing decisions,
and developments in coal burning and alternate fuel technologies.

A "worst-case" approach was developed for this analysis, with the intent of establishing a
1ikely upper bound for the range of possible increased coal use due to the proposed action.
Generally, where uncertainty existed regarding a particular provision, conversion to coal due to
the proposed action was systematically overstated, as described in the remainder of this section.
However, several assumptions wera made which would reduce the estimated increased coal use. For
example, it was assumed that no facility would purchase offsets and thereby be able to locate in
a nonattainment area. In fact, the U.S. Department of Energy (DOE) may be able to deny an envi-
ronmental exemption on the basis that such offsets are available and that purchase of offsets
would not make coal use so expensive as to qualify for an economic exemption. Likewise, the
assumption that new plants will be constructed in the same areas as existing facilities probably
results in an overstatement of the number of facilities exempted.

In general, however, the assumptions used in the overstatement of increased coal use are likely
to be more significant. Among the more important assumptions are these:

1. Gas prices will remain controlled and world 0il prices will remain constant.

2. Every existing coal-capable MFBI that has coal capability would receive an order
(i.e., no constraint on administrative resources).

3. There would be no exemptions granted due to site-specific limitations (fully 20 per-
cent of existing units are claimed not to have space for a coal pile).

4, No exemptions other than environmental and economic exemptions would be granted.

It appears that, as a result, the final estimate used represents a substantial overstatement of
the Tikely increase in coal use as a result of the proposed action.

The industries shown in Table 3.1 are the principal industries expected to be impacted by the
fuel conversion program.

3.2.2 The Model

The impact of the proposed action on fuel use in industrial combustors was assessed with the aid
of a model which simulates fuel choice in projected industrial combustors. This model* was
created specifically to assess the impact of the proposed incentives included in the National
Energy Plan. For any cf a variety of policies the model simulates industrial fuel choice deci-
sions and projects oil, gas, and coal consumption. Starting with current policy, or "base-case"
projections of industrial fossil fuel consumption, the model projects 0il and gas shifts to coal

*This model was developed by Energy and Environmental Analysis, Inc., for the Energy Policy
O0ffice of the White House.
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as stimulated by proposed policy options. Baseline projections of regional fuel prices and
fossil fuel demand used in the model are derived from the PIES model, and are disaggregated into
a hypothetical combustor population. The model then simulates the fuel choice decision process
for those industrial fossil fuel processes which are technically capable of using coal. The
model is described in more detail in Appendix A. The results of the modeling are presented in
Section 10.3. The assumptions used in the model do not reflect the actual decision variables to
be used in the regulatory process. For example, no capital costs were used to model economic
penalties associated with coal use. Another assumption in the model is the substitution of coal
for 0il and natural gas in all cases. The regulatory process will also require or encourage the
substitution of an alternate fuel for oil and natural gas. Alternatives to the use of coal are
discussed in Section 10.

3.2.3 Base-case Scenarios

The major assumptions which served as the basis for the energy analysis are contained in the
Series C projections of the 1977 Annual Report of the Administrator of Energy Information Admin-
istration. The major economic assumptions are derived from the Data Resources, Inc. (DRI),
Trend-Long run of December, 1977. This run projects a constant-dollar compounded annual gross
national product growth rate of 3.8 percent between 1975 and 1990. Table 3.1 displays the
constant-dollar compounded annual industrial value added growth rates. The price of imported
0il was assumed to remain at $13/bb1 (in 1975 dollars) and natural gas price regulation was
assumed to continue through 1990. New Source Performance Standards (NSPS) were modeled by
assuming that the "Best Available Control Technology" (BACT) to be required on all combustors
with firing rates greater than 25 MW through 1990 would be complied with by the use of flue gas
desulfurization and particulate control.

Table 3.1. Projected Industrial Annual Growth Rates

(percent)
Industry 1975-1985 1985-1990
Food processing 4.3 2.5
Paper and pulp 4.5 2.9
Chemicals 7.5 6.3
Refineries 3.0 1.9
Stone, clay, and glass 5.3 3.1
Primary metals 4.0 2.5
Machinery 5.8 4.1
Total 5.2 3.7

From Data Resources, Inc., Trend-Long run of
December 13, 1977.

3.2.4 Methodology for Simulation of the Proposed Action

The proposed action was simulated with the model in the following manner. A1l projected o0il-

and gas-fired industrial combustors were considered converted to coal by regulatory authority

except in cases where (a) combustors voluntarily convert to coal (baseline conversions) or

(b) combustors were specifically excluded by the proposed action. Five categories of excluded
combustors were:

1. Combustors other than boilers.

2. Boilers with capacities less than 100 MBtu/hr, which is approximately 10 MW of steam
capacity.

3. Existing boilers not designed to use coal.

4. Boilers located in areas designated as nonattainment (see Sec. 3.2.4.4).

5. Boilers for which the costs of using coal are substantially higher than the costs of
using oil.
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These categories and the way they were simulated are described helow in more detail. No other
exclusions were accounted for in this analysis.

3.2.4.1 Nonboiler Combustors

Combustors other than boilers (nonboilers) were considered not generally subject to the conver-
sion authority of the proposed action. Although some specific nonboiler major fuel-burning
installations (MFBIs) are identified in the FUA (gas turbines, combined-cycle units, or internal
combustion engines), a variety of design barriers prevent most of them from being converted to
coal. Only by changing the design (e.g., replacing a gas turbine with a steam turbine) can coal
be substituted for other fuels in most of these processes. The model is specifically designed
to analyze boilers and nonboilers separately and includes process-specific detail for each type
of combustor. Only boilers were considered in the analysis.

3.2.4.2 Boilers Less than 100 Million Btu's

The FUA applies to all oil- and gas-fired boflers which either have individual capacity greater
than 100 million Btu's or, where more than one boiler is located in a facility, with combined
capacity greater than 250 million Btu's. The model assigns capacity detail and modeling of the
capacity exemption for individual boilers was straightforward. However, because no reliable
data were available to indicate the increased coal use due to conversions by boilers 100 million
Btu's or smaller but with a combined capacity exceeding 250 million Btu's, the combined capacity
exemptions were not modeled. As a result, conversions resulting from the program might be
somewhat understated. However, substitution of coal would be overstated to the extent that
firms purchase several smaller units (less than 250 million Btu's in the aggregate), rather than
a single larger unit.

3.2.4.3 Existing Boilers not Designed to Burn Coal

Two important distinctions are embodied in this exclusion. First, each projected combustor in
the model is designated as "new" (combustors coming on-1ine in 1980 or later*) or "existing"
(combustors operating today or scheduled to come on-line prior to 1980). This distinction was
made for two principal reasors, one analytical and one legislative. From an analytical view-
point, a firm's investment approach to new units is different from that for existing unit. If a
unit already is in operation, the boiler capital cost has been committed. The principal costs
involved in its continued operation are those for operation and maintenance. If an alternative
fuel is to be considered, then both the capital costs of modifying the existing combustor plus
the operating and maintenance costs of the alternative fuel are compared to the operating and
maintenance costs of the original fuel. The proper comparison for the fuel choice decision for
new investments, however, involves comparison of capital, and operation and maintenance of both
the original fuel and the alternative fuel. Because it is a new investment, there is no sunk
capital. The model includes this difference in the nature of investment decisions. From the
legislative standpoint, the regulatory program treats new and existing units differently. While
.many existing units are covered by the regulatory program, only those receiving orders to convert
will be required to convert. ATl new units, however, must burn coal or an alternate fuel unless
the owners demonstrate to the government that they are eligible for an exemption.

The second important distinction embodied in this exclusion is that of "coal or alternate fuel
capability." Of existing 0il- and gas-fired boilers, only those which were designed or which
acquire the capability to burn coal as the primary fuel are subject to the regulatory program.
Only units designed to burn coal were identified in the model based on information received in a
survey of MFBIs,

The authority to order existing combustors to use mixed-fuel firing potentially represents
substantial savings of oil and gas.

For the 1985 estimate, it was assumed that the authority to order mixed-fuel firing would not be
used. However, an analysis was performed to estimate the significance of this assumption. In
this analysis, it was assumed that DOE would order conversion of existing units on a case-by-case
basis, ordering first those units which offered the greatest savings in oil and gas,

*A two-year construction period was assumed for boilers. Any boiler beginning construction on
January 1, 1978, would not be operating until January 1, 1980,
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whether mixtures or solid coal. It was further assumed that administrative resources would per-
mit only 100 orders to convert per year. Under these assumptions, the total conversion in
existing units was less than the original estimate of conversion in coal-capable units alone
without the administrative constraint. For this reason, it appears that the assumption that
mixed fuel authority is not used until the mid-1980's does not cause impacts to be understated.

For the 1990 estimate, it was assumed that the mixed-fuel authority would be exercised in 100
orders per year, subject to economic and environmental exemptions. Since it was assumed that
all eligible existing coal-capable would be converted by 1985, all conversions in existing units
shown in 1990 resulted from the use of the mixed-fuel authority.

It was assumed that there would be no ordered conversions of existing units to synthetic gas or
1iquids from coal. For the reasons stated above, it is uncertain what effects this assumption,
in conjunction with administrative resource constraints, would have on increased coal use.

3.2.4.4 Boilers Located in Areas Designated as Nonattainment

A boiler was assumed to be exempt from the regulatory program if located in a county that is
designated as an air quality "nonattainment" area, i.e., an area not achieving current air
quality standards for TSP, S02, or NO2. The impact of this exemption was estimated for each
Air Quality Control Region (AQCR). The projected combustors were allocated among AQCRs based
on historical patterns of location of industrial energy use. Any oil- and gas-fired boiler
located in an AQCR designated as nonattainment was considered exempt from the program, and
was blocked from converting to coal. Only portions of some AQCRs are nonattainment. In such
instances, a fraction of the total oil and gas conversions to coal were blocked, based on the
fraction of the region designated as nonattainment.

While this represents a substantial simplification of the environmental exemption, it is uncer-
tain whether it represents an overstatement or an understatement of the exemption's impacts.

It may overstate impacts because the possibility of purchase of offsets was not simulated and
because the potential use of synthetic coal gas as an alternative was assumed not to be sig-
nificant. On the other hand, no provision was made to account for other programs in the Clean
Air Act, such as the program for Prevention of Sianificant Deterioration or other measures
imposed by State Implementation Plans.

3.2.4.5 Boilers for which the Costs of Using Coal Are Substantially Higher
than the Costs of Using 071l

The regulatory program permits an exemption to combustors for which the costs of using coal
(including conversion costs ) are "substantially higher" than the costs of using imported oil.
In this analysis, the costs of using coal were considered "substantially higher" than those of
using imported oil if they compared unfavorably with 0il when using a fuel o0il price 50 percent
higher than the world oil price,* which translates to an approximately 40-50 percent difference
in total costs. This artificially high oil price was used as the opportunity fuel cost for all
o0il-fired combustors.

In the actual regulatory process capital costs and operation and maintenance costs in the sub-
stitution of coal for 0il and natural gas will be considered. The cost implications of alternate
fuels also will be considered.

Other exemptions from the program due to site-specific constraints on conversion include inacces-
sibility of coal supplies or equipment associated with coal use, and lack of storage area for a
coal pile. The costs involved in overcoming these impediments would, of course, be included in
the general exemption (see description of exemptions, Section 10). Because of the obvious dif-
ficulties associated with estimating the impact of such site-specific constraints, they were not
taken into account in this analysis. As a result, the degree of conversion due to the regulatory
program may be overstated.

3.2.5 Major Variables

As with any attempt to simulate a complex real-world situation, this analysis entailed many
oversimplifying assumptions. Two key sets of assumptions necessarily subject to a great deal of

*The world oil price was simulated by the weighted average of residual and distillate oil plus
a crude oil equalization tax (COET) of $0.21 per million Btu's.
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uncertainty include those regarding the projected prices of alternative fuels and the treatment
of environmental exemptions.

3.2.5.1 Prices of 0il and Gas

Fuel prices are critical to this analysis in two ways:. determination of baseline conversion to
coal and identification of boilers subject to the legislation. The base-case levels of indus-
trial consumption of 0il, gas, and coal would be determined by fuel prices. This, in turn, will
determine the amount of boiler o0il and gas use subject to requlatory legislation. The higher
the baseline 0il and gas prices, the greater the amount of coal that would be used in the
absence of a regulatory program, and the less fossil fuel demand would be subject to conversion
authority. Because the baseline used in this analysis assumed continued natural gas regulation
and no real rise in the imported o0il price, the baseline levels of o0il and gas consumption
(thus, the level of o0il and gas use subject to the program) may be overstated.

The economic exemption was simulated using an estimate of the imported price of oil plus a pre-
mium (coal must "substantially exceed" the cost of using oil at world prices). The world price
of 0il was assumed in the PIES run to remain constant except for inflation through 1990. Any
change in the price of imported oil would redefine the number of boilers considered subject to
the Tegislation.

3.2.5.2 Environmental Exemptions

A major constraint to coal use in the future will be enforced attainment of air quality stan-
dards. In this analysis, all combustors shown technically and economically capable of burning
coal and located in AQCRs considered to be in violation of air quality standards ('non-
attainment") were treated as automatically exempt from the program, and were considered to be
precluded from coal burning.

Each projected combustor is assigned to an AQCR solely to take account of the impact of non-
attainment designations. New combustor location is based on historical patterns of industrial
energy use. Future locational patterns of industrial energy use may be substantially different,
partially due to nonattainment designations. Because of the enormous complexity of anticipating
such shifts and the uncertain influence nonattainment designations will have, no attempt was made
in this analysis to project these shifts. To the extent that actual new unit siting patterns
deviate from historical trends, the oil and gas use exempt on environmental grounds will probably
be overstated.

It should be emphasized that a new coal-fired boiler may be permitted to site in nonattainment
areas, although more stringent environmental controls and other higher costs may have to be
incurred. Since this analysis assumes that no coal-fired units could be sited in nonattainment
areas, the magnitude of oil and gas use exempted on environmental grounds will tend to be over-
stated to an unknown extent. Future amendments of the Clean Air Act and changes to other envi-
ronmental standards for water and solid waste may increase the number of exemptions due to envi-
ronmental considerations.

3.2.6 1985 and 1990 Coal Use Generated by the Regulatory Program

Projacted 1985 and 1990 industrial conversions from oil and gas to coal stimulated by the regu-
latory program are shown by demand region in Table 3.2. Although the legislation is anticipated
to cause 1.35 gquads of conversion to coal by 1985 (a considerable increase in industrial coal
use over 1975), 1.35 quads makes up only 7 percent of the total projected U.S. steam coal demand
for 1985. Total industrial regulatory conversions of 2.51 quads are only 10 percent of total
U.S. steam coal demand by 1990.

3.3 COAL ORIGIN AND DESTINATION

The projected coal demand in Btu's resulting from the regulatory program was translated into
coal demand by demand region in terms of tonnage for assessing various environmental impacts.

The uncertainty about specific locations of future coal production to meet additional coal
demand generated by the proposed action precluded a detailed coal transportation network/
assignment analysis from the scope of this study. Instead, the published results of the coal
origin and destination projected to 1985 by the Bureau of Mines (BOM) (1976) was adopted to
demonstrate the additional coal production by supply region required to meet the projected coal
requirements resulting from the proposed action. The flow patterns of the incremental coal
demand as a result of the proposed action are shown in Tables 3.4 and 3.5 assuming the stability
of the coal distribution pattern of the baseline projection by the Bureau of Mines (1976).
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Table 3.2. Projected Maximum 0il and Gas Savings in 1985 and 1990
Achieved as a Result of the Proposed Action?

(1015 Btu)
1985 Increment over Base Case 1990 Increment over 1985

Demand Existing NewP Existing® New
Regiond 0i1 Gas 0i1 Gas Total 01l Gas 0il Gas Total
1 0.008 0.001 0.026 0.001 0.036 0.002 0.000 0.017 0.003 0.022
II 0.003 0.002 0.025 0.007 0.037 0.001 0.001 0.019 0.007 0.028
I1I 0.012 0.003 0.028 0.004 0.047 0.001 0.002 0.026 0.012 0.040
v 0.017 0.044 0.070 0.044 0.175 0.003 0.020 0.084 0.038 0.146
v 0.069 0.035 0.009 0.003 0.116 0.000 0.003 0.022 0.004 0.029
VI 0.0  0.1M 0.141 0.506 0.769 0.004 0.199 0.108 0.503 0.814
VII 0.003 0.015 0.006 0.001 0.025 0.000 0.002 0.003 0.010 0.015
VIII 0.000 0.005 0.009 0.000 0.014 0.000 0.001 0.006 0.005 0.012
IX 0.001 0.021 0.059 0.043 0.124 0.007  0.007 0.015 0.050 0.079
X 0.001 0.001 0.007 0.000 0.009 0.000 0.000 0.007 0.000 0.007
Total 0.126  0.238 0.380 0.609 1.352 0.018 0.235 0.307 0.632 1.193

4assumes Best Available Control Technology (BACT) on 250 MBtu/hr, Trend-Long baseline, AQCR
screen, FGD. Assumes no economic exemption unless coal is 44 percent more costly than use
of imported 0il. Excludes units smaller than 100 MBtu/hr and existing non-coal capable.
011 price is weighted average of distillate and residual oil plus $0.21 per million Btu's
(to account for the Crude 0il Equalization Tax [COET]). Assumes utility construction with
coal capability.

bNew units are those coming on-1ine in 1980 and after, and include new boilers of capacity
greater than 100 MBtu/hr which are economically justified in using coal or alternate fuel
when the opportunity fuel cost is the imported price of oil (average of residual and
distillate oil plus COET) and which are not located in nonattainment areas.

CAssumes existing units are those in place or scheduled to come on-line prior to 1980, and
include conversions due to mixed-fuel firing (1990 only). Assumes conversions of 100 units
per year.

dA detailed discussion of the coal demand regions used in this analysis is presented in
Section 3.3.

The major coal fields of the conterminous United States are shown in Figure 3.1.

The BOM coal flow table (Bureau of Mines 1976, Table 16) is designed by coal-producing districts
as origins and states as destinations. The 23 BOM districts (Fig. 3.2) are those defined in the
Bituminous Coal Act of 1937. The districts were originally established to aid in formulating
minimum prices of bituminous coal and lignite. Because much statistical information was compiled
in terms of these districts, their use for statistical purposes has continued since the abandon-
ment of that legislation in 1943. These districts were aggregated into eight supply regions
(Fig. 3.3). The correspondence between the supply regions in this document and the BOM districts
is shown in Table 3.3. The ten coal demand regions used in this analysis (Fig. 3.4) are those
identified by the Department of Energy as Standard Federal Regions. In this document,

the coal supply regions are referred to as Supply Regions 1 through 8, and the coal demand
regions as Demand Regions I through X.
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Fig. 3.2. Bureau of Mines Coal-Producing Districts. From U.S. Geological Survey (1960).
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Fig. 3.3. Map of the Conterminous United States Showing Coal Supply Regions (by pattern)
Used in Fuel Conversion Analsis (Supply Regions 1 through 8)




Table 3.3. Correspondence of Bureau of Mines Districts and
FUA Supply Regions

Bureau of Average
Supply Mines Btu/ton
Region Geographic Area Districts(s) (108 Btu)
1 Northern Appalachia 1-6 24
2 Central Appalachia 788 24
3 Southern Appalachia 13 24
4 Midwest 9-1 22
5 Central West including Texas 12, 14, 15, 15
and Texas
6 Eastern Northern Great Plains 21 & 22 18
Western Northern Great Plains 16, 19 & 22
Northwest 23
7 Rockies 17 & 20 22
8 Southwest 18 19

From Federal Energy Administration (1976).

Fig. 3.4. Map of the Conterminous United States Showing Coal Demand Regions
(Demand Regions I through X) Used in Fuel Conversion Analysis
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The coal flows in this reconstructed matrix (Table 3.4) are defined in tonnage as in the origi-
nal BOM matrix. Since the estimates of increased coal use (Table 3.2) are given in Btu's, and
because the Btu content per ton of coal varies among supply regions, the tonnage values were
converted to Btu's.

Table 3.4. 1985 Coal Distribution by Supply/Demand Region
(thousands of short tons)
Supply Demand Region
Region I I1 III Iv v VI VII VIII IX X Total
1 1,825 16,795 127,832 101 102,083 - - 100 - - 248,736
2 62 4,114 67,962 106,617 112,313 5,924 2,152 131 - - 299,275
3 - - - 44,644 - 741 140 - - - 45,525
4 - - - 86,874 125,259 - 16,189 13 - - 228,335
5 - - - 62 148 47,021 13,010 - - - 60,241
6 - - - - 53,399 34,606 40,032 60,608 4,993 4,412 198,050
7 - 102 - - 37 - 1,324 14,467 4,349 336 20,615
8 - - - - - 5,799 - - 16,736 - 22,535
Total 1,887 21,011 195,794 238,298 393,239 94,091 72,847 75,319 26,078 4,748 1,123,312

From Bureau of Mines (1976), Table 16.

The coal origin/destination (0/D)

based flow table (Table 3.5)

coefficients were derived by dividing each entry of the Btu-

: ‘by the corresponding column sum, assuming a stable coal flow pat-
tefn. Thus, the 0/D coefficients (Table 3.6) represent the fractions of the additional coal
shipments from coal supply region to coal demand region.

Table 3.5. Coal Distribution by Supply and Demand Region
(1012 Btu's)

Supply Demand Region

Region 1 II ITI IV v VI VII VIII IX X Total
1 43.8 403.1 3,068.0 2.4 2,450.0 2.4 5,969.7
2 1.4 98.7 1,631.0 2,558.8 2,695.5 142.2 51.6 3.1 7,182.3
3 1,074.5 17.8 3.4 1,095.7
4 1,911.2 2,755.7 356.2 0.3 5,023.4
52 0.9 2.2 705.3  195.2 903.6
62 961.2 622.9 720.6 1,090.9 89.8 79.4 3,564.8
7 2.2 0.8 29.1 318.3 95.7 7.4 453.5
8 110.2 318.0 428.2

Total 45.2 504.0 4,699.0 5,547.8 8,865.4 1,598.4 1,356.1 1,415.0 503.5 86.8 24,621.2

eighted average (by 1985 PIES Coal Production) based on Btu's/ton of the aggregated PIES
Regions.

Derived from Table 3.4 and Federal Energy Administration (1976).
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Table 3.6. Coal Origin-Destination Coefficients

Demand Region

Supply

Region I II I1I IV ) VI VII VIII IX X Total
1 0.97 0.80 0.65 0.00 0.28 0.00 0.242
2 0.03 0.20 0.35 0.46 0.30 0.09 0.04 0.00 0.292
3 0.19 0.01 0.00 0.045
4 0.35 0.31 0.26 0.00 0.204
5 0.00 0.00 0.44 0.15 0.037
6 0.1 0.39 0.53 0.77 0.178 0.915 0.145
7 0.00 0.00 0.02 0.225 0.190 0.085 0.018
8 0.07 0.632 0.017

Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Derived from Table 3.5.

By multiplying the projected increase in coal use (as expressed in terms of Btu's; Table 3.2) by
the entries of the 0/D coefficient table (Table 3.6), the 1985 and 1990 coal flow patterns were
derived in terms of tonnage by applying average Btu's/ton ratios (Tables 3.7 and 3.8).

Table 3.7. 1985 Origin and Destination of Coal Demanded as a Result of the Proposed Action
(millions of short tons)

Demand Region

Supply

Region I IT IT1 Iv ) VI VII VIII IX X Total
1 1.5 1.2 1.2 1.3 0.00 5.2
2 0.0 0.3 0.7 3.4 1.5 2.8 0.0 0.0 8.7
3 1.4 0.4 0.0 1.8
4 2.7 1.6 0.3 4.6
5 22.6 0.2 22.8
6 0.7 16.6 0.8 0.6 1.2 0.5 20.4
7 0.0 0.0 0.1 1.1 0.0 1.2
8 2.8 4.1 6.9

Total 1.5 1.5 1.9 7.5 5.1 45.2 1.3 0.7 6.4 0.5 71.6

Derived from Federal Energy Administration (1976) and Table 3.6.
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Table 3.8. 19902 Origin and pestination of Coal Demanded as a Result of the Proposed Action
(millions of short tons)

Federal Region

3;8?3% I II ITI Iv v VI VII VIII IX X Total
1 0.9 0.9 1.1 0.3 3.2
2 0.2 0.6 3.1 0.4 3.0 7.3
3 1.3 0.4 1.7
4 2.3 0.4 0.2 2.9
5 16.3 0.1 16.4
6 0.2 17.6 0.4 0.5 0.8 0.4 19.9
7 0.1 0.7 0.8
8 3.0 2.6 5.6
Total 0.9 1.1 1.7 6.7 1.3 40.3 0.7 0.6 4.1 0.4 57.8

From Federal Epnergy Administration (1976); U.S. Bureau of Mines (1976); Table 3.5-1 in
Sec. 3.5.

41990 data shown are the increment gver 1985.

The incremental coal demand projected as a result of the proposed action is compared to 1985 base
case production by supply region for both 1985 and 1990 in Table 3.9. Nationally, the increase
is 7 percent over base case in 1985 and 10 percent in 1990. The total in 1990 reflects the
cumulative demand for both time periods. The greatest relative increase over base case is in
Supply Region 5 (41 percent) followed by Supply Region 8 (25 percent) and Supply Region 3

(18 percent).

Projected Base-case Production and Production Expected to Result from the Proposed

Table 3.9. - - . inin
Action According to Supply Region and Method of M q
(108 ton/yr)
- —_— N —
———..__Base-case Production® S Production Resulting from Proposed Action® Proposed Action/Base Case (% _
ey 1990 198 1% 1985 _ 1990 .
Supply Under- Under- Under- Under- Under- Under-
Region ground  Surface ground  Surface ground Surface ground  Surface ground  Surface ground  Surface
1 86 79 143 70 3 2 6 3 o i _3—— 7_3& - --;——»~-~——4—
2 189 86 190 80 6 3 n 5 3 3 6 6
3 9 12 9 10 1 1 2 2 9 8 18 18
4 nz 109 134 109 2 2 4 3 2 2 3 3
5 2 50 6 91 1 22 2 37 36 37 41 4
6 0 2N 6 329 0 20 1 39 7 7 12 12
7 15 9 15 13 1 1 1 1 5 6 7 7
8 _1 5 _1 _49 0 1 a1 5 15 25 %
Subtotal 419 671 304 751 i4 58 2 102 3¢ 9¢ 5¢ 13¢
Total 1080 1255 72 129 A 10

2From Energy Information (1978).

From Tables 3.7 and 3.8. Proportion of surface mining resulting from the Proposed action was assumed to equal the proportion of base-case
surface mining.

cHeighted average.
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4. DESCRIPTION OF THE EXISTING ENVIRONMENT EXPECTED TO
BE AFFECTED BY THE PROPOSED ACTION

The information set forth within this section provides both past and present data on those
aspects of the environment which could be affected by the proposed action. Because the proposed
action involves the increased use of coal, the major environmental parameters discussed are
those affected by the coal cycle--air quality, water quality, land use, and biotic resources.
Data on recent coal production and available coal reserves are also presented. The discussion
of these parameters is based on the most recent data available, with the intent of describing
how the use of coal has and is presently affecting the environment.

4.1 TRANSPORTATION

Between 600 and 700 million tons of coal are moved each year by the U.S. transportation industry.
The modes of transportation used to transport coal and the approximate percentage of coal moved
by each mode are presented in Table 4.1. A more detailed description of coal transportation is
presented in Appendix E.2.4.

Table 4.1 Modes of Coal Transport and
Percentages of Coal Transported

Mode % of Total
Railroad 652
Barges and ships N
Coal slurry pipeline 1

Trucks and overland
belt conveyors b/

aPercentage represents coal moved at
least partially by rail.

bTrucks and overland belt conveyors
are used primarily for short-distance
hauls, and coal transported by these
modes is usually transported by water
or rail, also. Thus, any percentage
given would not be meaningful.

4.2 AIR QUALITY

4.2.1 Historical and Seasonal Trends

Although some states and municipalities made quantitative measurements of air quality, there was
no concerted national effort to determine the existing quality of the atmosphere until 1970.
Since 1970, national emissions of total suspended particulates (TSP), oxides of sulfur (SOx),
oxides of nitrogen (NOx), hydrocarbons (HC), and carbon monoxide (CO) have been estimated by the
U.S. Environmental Protection Agency (EPA) (USEPA 1976). In addition to estimating emissions,
the EPA measures ground-level concentrations of TSP, SO,, NO,, CO, and ozone (03). TSP and CO
ground-level concentrations are measured as direct emission products. S0, and NO, air concentra-
tions are measured because they are most representative of the entire family of oxides of sulfur
and nitrogen, respectively. Ozone, a secondary pollutant, is an indicator of hydrocarbons;
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no reliable techniques for direct measurements of ambient hydrocarbon concentrations are available
(USEPA 1975). National emission estimates from 1970 to 1976 are summarized in Table 4.2. Carbon
monoxide, hydrocarbons, and photochemical oxidants are all important pollutants associated
primarily with vehicle emissions. Data on emissions of hydrocarbons and carbon monoxide are
presented in Table 4.2. Photochemical oxidants, of which ozone is the most commonly measured,
result from complicated chemical reactions involving hydrocarbons, NOx, and sunlight (USEPA

1977). More stringent emission standards from motor vehicles have caused decreased emissions of
HC and CO.

Individual states are required to submit plans to implement the Clean Air Act. For those areas
presently not meeting ambient air quality standards, projected dates of compliance are required.
By 1985, all areas in the nation are to meet ambient air quality standards.

Table 4.2. Summary of National Emission
Estimates, 1970-1976
(108 short tons/yr)

Year TSP SOy NO, HC co

1970 24.9 32.1 22.5 32.7 110.0

1971 23.6 30.8 23.5 32.3 110.5

1972 22.4 31.7 24.5 32.7 112.4

1973 21.9 32.7 25.2 32.8 108.4

1974 19.3 31.1 24.9 32.6 100.9

1975 15.9 28.3 24.5 28.9 94.7 v
1976 14.8 29.7 25.4 30.8 96.1

From U.S. Environmental Protection Agency (1976).

4.2.1.1 Total Suspended Particulates

As shown in Table 4.2, anthropogenic (man-made) TSP emissions have decreased by 41 percent from
1970 through 1976, primarily as a result of the installation of particulate control equipment on
industrial and utility facilities and a decrease in the burning of solid wastes (Federal Energy
Administrati?n 1977). The trends in TSP emissions by major source category since 1970 are shown
in Figure 4.1. S

National estimates of anthropogenic TSP emissions by demand region for 1975 are shown in

Figure 4.2. As the anthropogenic emissions of TSP have declined, a general nationwide improvement
in the measured levels of ambient concentrations of TSP has been noted, as seen in Figure 4.3,
which is a presentation of national measured TSP ground-level concentrations. A map of the
national maximum measured annual average concentrations of TSP due to all sources is presented
as Figure 4.4. By comparing Figure 4.2 to Figure 4.4, it can be seen that those areas with high
ground-level TSP concentrations in demand regions I-IV, VIII, and X are a result of the high
levels of anthropogenic emissions noted in Figure 4.2. However, high concentrations in Regions
VI, VII, and IX are generally due to windblown dust. Regional trends in measured TSP concentra-
tions are presented in Figure 4.5. Because emission controls have been placed on many fuel-
burning installations, decreases in measured TSP concentrations have been noted in the northeast
and Great Lakes regions. Windblown dust is not amenable to man-made controls, and TSP concen-
trations have not decreased significantly in the west and southwest.

4.2.1.2 Sulfur Dioxide

As shown in Table 4.2, total emissions of sulfur dioxide (SO,) from 1970 to 1976 have declined
by about 8 percent, due primarily to the burning of low-sulfur coal, decreased coal use by the
industrial sector, and increased sulfur removal at non-ferrous smelters, and increased sulfur
removal at power plants (USEPA 1976). The trends in SOx emissions by major source category are
presented in Figure 4.6, while estimates of 1975 national emissions of SOx are shown in

Figure 4.7. Ground-level measurements of SO, concentrations have shown general improvement, as
can be noted from Figure 4.8. National measurements of the second highest 24-hr maximum SO,
concentrations., chosen by the EPA as a representative indicator of SO, levels, are presented on
a county basis in Figure 4.9. Those areas in Figure 4.9 that have high measured concentrations
are closely related to the areas of high SOk emissions shown in Figure 4.7.
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High ground-level concentrations of SO, are generally associated with urban industrial areas or
point source emitters, such as smelters and power plants, and are thus extremely local and depen-
dent upon emission rates and emission controls. However, SO, emitted high into the atmosphere

by tall stacks may be transported great distances and transformed into sulfates and other forms
of sulfur by complicated chemical processes. These sulfur compounds are removed from the atmo-
sphere by precipitation scavenging and dry deposition. A further discussion of this phenomenon
is found in Section 4.2.1.5.

4.2.1.3 Nitrogen Oxides

Nitrogen oxides (NOy) are formed during combustion at high temperature. Emissions of NOx have
increased by 13 percent since 1970 (Table 4.2), due primarily to increases from motor vehicles
and electric power production (Federal Energy Administration 1977). The trends in NOx emissions
by major source category are presented in Figure 4.10, where it can be seen that transportation
and stationary fuel combustion dominate. National estimates of 1975 NOx emissions are shown in
Figure 4.11. Unfortunately, few historical data on ambient !0, concentrations are available.
Table 4.3 is a 1isting of those areas with sufficient historical data to permit detection of a
trend in measured concentrations from 1970 to 1976. These areas are generally associated with
heavy automobile traffic, but it is likely that ambient Tevels of NOx have also increased in
industrialized regions due to increased stationary fuel combustion.

4.2.1.4 Meteorological Effects

Although national emissions of TSP, SOx, HC, and CO have decreased and emissions of NOx have
increased, large daily and annual variations in the concentrations measured by local receptors
have been noted. Additional problems in interpreting air quality data arise due to the nature
of AQCR violations. If any receptor in an AQCR measures concentrations above a standard for a
measuring period, the entire AQCR or a portion of an AQCR is reported to be in violation, when
the high concentrations may exist in only a small fraction of the AQCR. Ground-Tevel concentra-
tions of the criteria pollutants are generally a Tocal problem due to a single point source or a
heavily industrialized sector. (A point source is an individual, identifiable emitter of pollu-
tion, such as a plant stack. A non-point source is a group of pollution emitters, such as an
urban region, or an area of pollution-emitting material, such as a coal mine.) As more facil-
ities come into compliance with emission 1imits, air quality over a region generally improves,
even though Tocalized effects may cause standards to be exceeded in local areas.
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As noted in Section 4.2.1.1, there is no absolute correlation between emissions (Figure 4.2) and
measured ground-level concentrations (Figure 4.4). The dispersion of pollutants and the atmo-
spheric processes that occur during the travel from emission source to receptor are also of
importance.

The ground-level concentrations of pollutants emitted by a coal-fired facility are the result of
dilution of the combustion gases emitted from the stack during the time those gases travel from
the stack to the ground. The variation in ground-level concentrations results from temporal and
spatial variations of atmospheric conditions. The dispersion of the pollutants of interest and
the ground-level concentrations that affect plants, animals, soils, and water surfaces are
determined by the complex interaction of (1) the physical characteristics of the plant stack,
(2) the physical and chemical properties of the emitted effluents, (3) the meteorological condi-
tions at and near the site during the time the effluent travels from stack to ground-level
receptor, and (4) the topography of the plant site and surrounding areas. By determining appli-
cable values of each of these variables, estimates of ground-level concentrations resulting from
plant operations can be made using suitable models.

Meteorological phenorena other than dispersion that affect ground-level concentrations include
precipitation scavenging, dry deposition, and effluent transformations. Precipitation may
remove gaseous, liquid, or solid effluents from the plume precipitation scavenging, thereby
reducing the amount of pollutant and thus decreasing ground-level airborne concentrations
(Johnson et al. 1977). Gases may adsorb onto particulate matter and fall from the plume to the
soil or vegetative cover (dry deposition). In addition, other chemicals or particles in the
plume or the atmosphere may react with the effluents and sunlight to form different products, or
decay to stable gaseous or solid compounds (effluent transformations). . Chemical reaction times
are well known for certain effluents, but may be highly variable, depending upon temperature and
availability of water vapor, other chemicals, sunlight, catalysts, or suitable particulates
before reactions occur.

As a measure of the potential for high levels of air pollution, the U.S. EPA has measured mixing
heights and wind speeds throughout the U.S. The mixing height is indicative of the vertical
extent of dilution in the Tower atmosphere, and can be forecast and measured with routine data.
Those days with lTow mixing heights and 1ight winds tend to lead to high measured values of
pollutants. If such an episode lasts for more than one day, background concentrations are
elevated, and the pollution problem is enhanced. Measured days of high pollution potential are
shown in Figures 4.12 and 4.13. Fiqure 4.14 is a map of the total forecast days of

high meteorological potential for air pollution. As seen in these figures, Regions III and IV
have the greatest meteorological potential for severe pollution problems in the east, while
Regions VIII, IX, and X lead in the west. In all of these regions, the primary cause of the
potential is a high-pressure system remaining stationary for some length of time. These systems
reduce vertical mixing and have light wind speeds, which reduce pollution dilution, and intense
sunlight, which increases fuel burning due to increased demands on power production facilities.
During prolonged pollution episodes in the past, mandatory reductions in emissions have been
required.

4.2.1.5 Past Trends in Pollution-caused Phenomena
Visibility

Visibility is defined as the maximum horizontal distance at which prominent objects can be seen
or can be recognized (Berry et al. 1945). Reduction in visibility is the result of scattering
of 1ight from the surfaces of airborne particles. The degree of light scattering is related to
particle size, aerosol density, and thickness of the affected air mass, as well as the physical
characteristics of the suspended particles. The particles can be natural, such as windblown
dust or fog, or anthropogenic in origin such as smoke or chemical releases. In addition, sec-
ondary pollutants such as photochemical smog contribute to visibility reduction (Chambers 1976).

Visibility measurements are normally made by subjective observations, although instruments to
measure the transmission of 1light through a portion of the atmosphere (transmissometers) are
available (Hewson 1976). These measurements have been construed to represent the general pol-
lution levels of the atmosphere, but the subjectivity of observers and the limited applicability
of transmissometers make visibility measurements highly inaccurate for specifying the magnitude
of pollution. No national standards for visibility are presently in effect, and visibility
measurements are of Timited usefulness in assessing the impacts of pollutant emissions or the
trends in air quality.

Greenhouse Effect

Because the atmosphere is relatively transparent to solar radiation while being relatively
opaque to long-wave terrestrial radiation (greenhouse effect), the earth's surface remains
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Fig. 4.14. Isopleths of Total Number of Forecast-Days of High Meteorological Potential for
Air Pollution in a 5-Year Period. Data are based on forecasts issued since the
program began, August 1, 1960, and October 1, 1963, for the eastern and western
?arts)of the United States, respectively, through April 3, 1970. From Holzworth

1972).

warmer than it would if this effect did not exist. If the atmospheric concentration of CO, were
to increase, theory predicts that the ground-level temperatures should also increase. Increased
atmospheric carbon dioxide concentrations due to fossil-fuel combustion were first noted in
1940, dating from about 1860 to 1940. The trend in temperature was examined, and it was found
that the average world temperature had indeed increased from 1860 to 1940. However, since 1940
CO0, concentrations have continued to increase, while global average temperatures have decreased
(Neiburger et al. 1973). Other factors must therefore be determining the earth's average tem-
perature. Increases in the earth's temperature and the concentration of particulates could lead
to increased cloudiness, increasing the amount of solar radiation reflected back to space and
resulting in decreased surface temperatures. The earth's greenhouse effect is both very impor-
tant and very poorly understood. The precise effects of fluctuating atmospheric CO, concentra-
tions or global temperature, rainfall, and winds are unknown (McCormick and Holzworth 1976).

Acid Rain

The acidity of rain and snow falling on the United States has been rising for several decades.
Evidence suggests that acid rain damages trees and other plants and is linked to sharp declines
in the number of fish in streams and lakes. In addition, increased acidity accelerates weather-
ing of buildings and corrosion of materials (Likens 1976).

Increased acidity (lowered pH) of rain is apparently due to increased contributions of strong
acids (sulfuric, nitric, and hydrochloric) into the atmosphere. The major new source of these
strong acids is the combustion of fossil fuels, particularly coal (see App. E and App. I).

Natural sources such as carbonic acid (from CO, + H,0), salt spray, dust, and volcanic emissions,
would normally be expected to produce a minimum pH of 5.6. Isopleths of the acidity of precipitation
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in the United States are shown in Figure 4.15. Only the eastern portions of the United States
(Demand Regions I to V) are affected (1966 data). Figure 4.16 delineates this region of abnormal
acidity (1973 data). There appears to be a definite trend: as burning of fossil fuels increases
upwind of a region, pH of precipitation tends to decrease (Figs. 4.17 and 4.18). Coal emits greater
quantities of strong acids than petroleum and far more than natural gas (App. E). Flue-gas
desulfurization programs on existing facilities may slow or reverse this apparent trend.

60 70 70
6.0 5.0

4.0

Fig. 4.15. Precipitation pH During June 1966. From Likens (1976).

Effects of acid rain on terrestrial and aquatic ecosystems are widespread, and terrestrial
effects are not yet quantified. A marked decline in the pH (to less than 5.5) of thousands of
lakes and rivers of southern Norway and Sweden has resulted in declines (and often elimination)
of fish species, particularly trout and salmon. The number of lakes without trout has increased
dramatically in the past 15 years, coinciding with a large increase in the combustion of fossil
fuels. In North America, a major decline in the sport fisheries of the La Cloche Mountain Lakes
of north central Ontario has also apparently resulted from acid fallout in rain and snow (Beamish
and Harvey 1972). Effects of acidity on vegetation and soils are more difficult to interpret but
are the subject of much concern. Acid precipitation has been implicated in increased leaching

of inorganic nutrients and organic substances from foliage; accelerated cuticular erosions; leaf
damage; altered response to pathogens, symbionts, and saprophytes; reduced germination of seeds
and seedlings; altered availability of nutrients in the soil; decreased soil respiration; and
increased leaching of ions in the soil (see review by Likens 1976).

4.3 EXISTING WATER RESOURCES, WATER QUALITY, AND WATER USE

4.3.1 Water Resource Regions

The boundaries of the Demand Regions do not necessarily reflect Water Resource Region boundaries,
which are based on watersheds and stream basins (Fig. 4.19). The United States contains a
diversity of water resources, both surface and underground. The characteristic surface water
bodies (running waters, lakes, reservoirs, coastal bays, etc.) and groundwater aquifers found in
each of the Water Resource Regions are described in Appendix F.
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Fig. 4.16.

Precipitation pH in the Eastern
United States, 1972-1973. From
Likens (1976).
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Fig. 4.17.

Coal and 0i1 Consumption Upwind of 1000
Norway, Millions of Tons. From

Likens (1976).
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Lista, Norway. From Likens (1976).




&)URIS—RED-—RAINY

j i ‘_ (‘V‘
e, \\f

UPPER
Missoyg; BASIN MISSISSIPPI

9l-¥

LOWER
COLORADO

Fig. 4.19. Map of the Conterminous United States Sh

owing Federal Regions and Water
Resource Regions. Modified from U.S. Ge

ological Survey (1977).




4-17

Generally speaking, coal resources in the eastern United States are found in areas of abundant
precipitation, while the western resources are found in arid areas. The Appalachian Basin coal
resources are primarily found in the Ohio, Tennessee, and South Atlantic-Gulf Water Resource
Regions. Coal resources of the I11inois and Western Interior Basins are largely in the Missouri
Basin, Upper Mississippi, Ohio, and Arkansas-White-Red Water Resource Regions. Further west,
coal resources are primarily in the Missouri Basin, Upper Colorado, and Lower Colorado Water
Resource Regions. However, coal resources are found in other Water Resource Regions, as well.
Where coal mining has been cited as a contributor to regional water quality and water use prob-
lems, this has been discussed in Appendix F.

Typically, surface waters are the dominant water source in the eastern United States, whereas
groundwater resources are important in the West.

Water quality problems are related to both point-source and non-point-source discharges. Point
sources (e.g., industrial effluents) are amenable to control, and considerable progress has been
made in their regulation. However, non-point sources (e.g., agricultural runoff) have been more
difficult to control.

The discussion of environmental effects in Section 5 will be related to both Water Resource
Regions and demand and supply regions, where appropriate.

4.3.2 Wild and Scenic Rivers

In accordance with the Wild and Scenic Rivers Act (Pub. L. 90-542), select river segments of the
United States have been designated as wild, scenic, and/or recreational. These waters are to be
preserved in a free-flowing condition, and their values (scenic, recreational, geologic, fish

and wildlife, historical, or cultural) are to be protected. The categorization as wild, scenic,
or recreational is a function of development and accessibility. Wild river areas are free of
impoundments, and generally inaccessible except by trail, with primitive watersheds or shorelines
and unpolluted waters. Scenic rivers are accessible in places by roads. Recreational river
areas are readily accessible by road or railroad and may have undergone some shoreline develop-
ment as well as past impoundment or diversion. In addition to the stream itself, the designated
area may include a corridor up to 0.8 km (0.5 mile) in width along the bank, along the stream
(U.S. Department of the Interior 1977). The river areas are to be administered so that the values
causing the areas ‘to be included in the Wild and Scenic Rivers System are protected. Primary
emphasis is to be given to protecting aesthetic, scenic, historical, archaeological, and scien-
tific features. Other uses that do not interfere with these values will not be limited.

Table 4.4 is a listing of the river segments presently included in the National Wild and Scenic
Rivers System; the state, Federal Region, and Water Resources Regions (Fig. 4.19) in which they
are located; and lengths of the wild, scenic, and recreational segments. In addition to these
19 segments, others are under consideration for inclusion or have been proposed for addition to
the 1ist. Many states also have wild and scenic river programs.

4.4 EXISTING LAND USE

Coal mining in the conterminous United States has had a number of important impacts on land use.
Land that is mined for coal is converted from its original use to a variety of new uses, which
include the excavated areas, spoil and waste disposal areas, areas for buildings and processing
facilities, storage areas, and areas used for access and haul roads. The amount and type of
land affected depends on the region, the type of terrain, and the type of mining operation.
Indirect impacts on land use often occur on lands adjacent to those actually mined. Land slides,
subsidence associated with deep mines, erosion, and acid mine drainage can often alter adjacent
lands to such an extent that the use prior to mining is completely eliminated. In the past,
many surface and underground mined lands have been abandoned and land use of these areas has
been severely restricted. The Surface Mining Control and Reclamation Act of 1977 requires
reclamation of all surface mined lands and lands disturbed at the surface by underground mining.
The Act also contains a provision whereby funds will be available for reclaiming abandoned mined
lands. The amount of Tand in need of reclamation because of coal mining is given in Table 4.5
for each of the demand regions as of 1977. These areas include both abandoned and active mine
sites.

In addition to mining impacts, transportation and combustion of coal have a significant impact
on land use. At the regional level, it is difficult to assess the contribution that coal trans-
portation makes to the total transportation system. At a local level, however, the amount of
land used in the construction of access roads and rail spurs for specific coal mines can be
determined. Combustion of coal requires land for (1) boiler facilities, (2) storage of coal for
immediate use and for reserve storage, and (